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PREFACE TO THE THIRD EDITION. 


In presenting |he Third Edition of Foo^s and Their Adulteration Jhe 
author desires td express his satisfaction that the book has Ifad so large 
ind' so Ci)ntinuouf; a sale. It is, therefore, important i^at the whole body 
af the l)Ook be brought up to datoyi^ include the many new food [)roducts 
which have been introduced since the First and Second Editions were 
{mbli^hed. Also im[)ortant principles in the use of foods have been dis- 
co\icred since the liook first went to press, and these should also b^ in- 
corporated. The re-writing of the book to include all the new articles 
of diet is necessarily postponed for the present. The I'hird Edition, thete- 
*'^ore, will contain simply the new matters relating to t^iT! new principles 
that fiave been discovered in the use of foods. These are important dis- 
coveries both in relation to food economy and, especially, in rclatipi^ tc 
health and vigor. The original standards, established* by authority of 
Congress in the Department of Agriculture, have been very greatly changed 
during the last five years, so that the condition of the standards is now 
somewhat chaotic. Until sorrfc order and arrangein^t be introduced 
into the standards, so that they may be regarded as practically per- 
manent, it has been thought best to omit the original standards and not 
4() try to incorporate the new ones until they have been cojyij^leUd jnd 
established. Little or no benefi^as come from.t^ie niaking over of the 
,rUr.i^dards. It has been,, In the opinion of the author, a work of super- 
eiTGgJtion, the changes not being worth the troubfe and labor which 
they have required. Also the propriety of replacing standards specific- 
ally authorized by Congress by* new ones not specihcal^^ authorized is 
a matter of considerable legal importance. F'or the.se reasons the .space 
occupied by thes(^stand«ft’ds in previous editions has4)cen given to more 
important subjects. • 

HAkVEV W. WIl-EY 

WasiusStox, D. C. 
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• 

• Xhe text of th^ body of this work has been carefully revi^d and the 
statistical matter brought up to date. Many of the pi»ragraphs have been 
entirely re-written, but in general i^e text and the sequence of* the articles 
remain as in the lirsC edition. 'J'wo new parts of importance have been 
a3ded to the volume, taking the place of the regulations for inspection and 
the«^rules and regulations for the enforcement of the Food and Drugs •Act, 
which are now of such wide distribution as to need no place in this work. ^ 
The space ao saved by th6^ exclusion of these aj)pendices has been givisn 
lO an expansion of the article on infants’ and invalids’ fot^ls and to a* new 
part cfevoted to simple tests for ordinary adulterations which may be prac- 
ticed \.'ifh some aegree of success in the household. 

In the section devoted to infants’ and invalids’ foods an^ttempt has been 
made to describe in a practical way the preparation and care of foods of this 
class, accentuating meanwhile the supreme importance of the natural supply 
of milk for infants under the a^ of one year, or wheri^this is denied the 
substitution of wholesome, fresh cow’s milk, modified tiTresemblcf as nearly 
as.ppssible, the natural sustenance of the infant. The composition of some 
®f the principal substitutes for the natural foods of infants hijs J:)eeii given 
with a note of warning as to the dV.nger of the employment of even the best 
of tftese foods to the excluj>ion of nature’s natural food supply. 

Tljiis article has been written with no spirit of antifgonism towards the 
prepared foods for infants, but only to bring promptly before the mind of the 
lay reader, as pointedly as possible, the supreme importaVice of using the 
natural food even when an artificial preparation resembles it as nearly as 
can be. ^ ^ 

The article jun invalids’ foods has been written in the light ci recent 
, medicac studies, which show th^t wholesome food* is not only tlje best 
prophylactic but also in many cases, especially of chronic diseases, the 
best. remedy at the service o| the physician. Proper nutrition is extremely 
effective in pr^Snting some forms of disease^jand proper feeding, based on 
scientific principles, the mosf/ffoctive remedy. , 

In the treatnjent of this sulJjecl care has l;^n taken to avoid the danger 
into whiclf so many writers fall of uttering dicta regarding nutrition which 

- vii 
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are founcfed rather on misinformation than on the solid basis of truth, wtile 
the science of ^ciefttific feeding, as a remedy of disease, is still in its infancy 
it is hoped thaUthe pi|sent cpntribution may do much to enlighten the miijji 
of the lay public on afuestion of such great importance as the ti^atmefit of 
disease in the*home. 

With tbte household tests for simple adultefations an intelligent hoi^pe- 
wife with a little practice /nay be able to inform herself of the most com- 
monly occurring adulterations. Especially is this true if there be silj^plied, 
at^the same time, a series of sanjples of the genuine products which may* 
be submitttd to the proposed tests. In this case the di^rence in reaction 
obtained between tjie genuine and adulterated articles J)ecomes the more 
evident. 

All the appendices have been remd^Td from the fevised edition saving 
the standards of purity of food products adopted by the Secretary of Agfi- 
culUirc, in harmony with the provisions made by Congress. 

Harvey W. Wiley. 


Washinoion, D. C. 
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* The growing importance to manufacturers, dealers, and consumers of a 
knowledge of food products has led to the preparation of the following manual. 

Unfortupately, many misleading statements respecting the composition of 
foods, their nutritive value, and their relation to health and digestiqn have 
Jjeen published and received with more or less credence by the public. Claims 
of superior excellence, which are entirely baseless, are constantly made for 
certain food products in order to call the attention of thft public more directly » 
to their value aijid, unfortunately, at times to mislead the public w'ith respect 
to their true worth. ’ 

It is not uncorfimon to see foods advertised as of exceptional quality, eithef' 
as a whofe or for certain purposes. Many of the preparations of this kind are 
of undoabted excellence, but fail to reach the superior standard or perform 
the particular function which is attributed to them. Particularly has it 
noticed that foods are offered for specific purposes or the nourishment of 
certain parts of the body, especially of the brain and nerves. We are all* 
familiar with the advertisements of fogds to feed the brain, orj^ed the neiyes, 
or feed the skin. It is hardly necessary to call attention to the absurdity of 
claims of this kind. One part of the body cannot be nourished if the other 
pjyts are neglected, and the true principle of nutrition requires a uniform apd 
equal development and nourishment of ’all the tissues. It true that many 
of the? tissues have predominant *constituents. For instance in the bones are 
fo*uhd lifrge quantities of phosphate of calcium and in the muscles nitrogenous 
tissues dominate. In the brain and nerves there are considerable quantities 
of organic phosphorus. All of these bodies, however, are contained in normal 
food properly balanced. 

It would be contrary to the principles of physiology to atteqipt to feed the 
l^nes by consuming a large excess of phosphorus in the food or the musejes 
bycoj!!^^ the food to a purely nitrogenous comfwnen*t. Such attempt^, 
instead of nourishing the tissues indicated, will so unbalance the rations as 
to disarrange the whole m^^ab^lic process, and thus injure and weaken the 
very tissues they are designed to support. 

It seems, therefore, advisabIe»^to ptepare a Ihanual which mayr be used in 
conjunction with works on dietetic^ ^d*on physiology and hygiene and yet 
t>{ a chasacter not especially designed for the expert. 
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INTRODUCTION. 


The American public is now so well educated that any average citizen is 
fully; capable \)f understanding scientific problems if presented to him in a 
non-technieal garb. * ^ . 

It is, therefore, not difficult to see that the great army of manufacturers apd 
dealers ia food products, ae well as the still greater army of consumers, are 
able to receive and to utilize information concerning food products which js 
of common interest to all* A dissemination of knowledge of this kind will 
guide the manufacturer in his legitimate business and protect the public against 
deceptions such as those mentioned above. * 

In the evolution of society, economy and efficiency inaicaie mui specializa- 
tions should be made as completely as possible. For this rtason it i» advisable 
that foods of a certain character be manufactured and prepared for consump- 
tion on a large scale, so that due economy and purity may be secured. Oru 
the other hand there are many other kinds of foods which, by reason of their 
•properties, cannot be*prepared on a large scale but must be produced near or 
at the place of consumption. Milk is a type of this class of foods. It is alto- 
gether *probable, therefore, that the consumption of manufactured foods will 
not decrease but increase even more rapidly than the number of our population. 

In order that the people may be able to judge of the quality and character 
of products of this kind, information readily available appears to bb highly 
"Jifesirable. 

In the other case of the utilization of raw materials, it is equally important 
that the people of this country understand their nature and their functions 
in t|;ie digestivt4)rocess. The great nuiritive value of our food is found in the 
cereaR, the meats, the fruits, and vegetables which we consume. A descrip- 
tion of foods of this class, the places of their growth, the conditiops under 
wljich^hey are matured and marketed, the problems which relate to th«ir 
storage and tra^jsportation, their cohnposition in respect of nutrition and 
digestibility, the dangers which may accrue ftom their decay, and the adultera- 
tions or sophistications to which they may be subjected arc mattem of the 
greatest public importance. 

A treatis#of this kind in order to be of its full value for which it is intended 
must be concise, expressed in simple language, in a form easily consulted, ‘and 
yet be of a ch^acter which will be reliable and which will give full informa- 
tion on the subject. 

,It is a common habit of speech to divide foods into two gjp.ai'.olasses, 
namely, foods and beverages. This is not a scientific division, but is one which 
has been so well established by custom as to rendir it advisable to .diyi^fe this 
work into two portions, ^one devoted to food in the sense just used and the 
other to beverages. The first Volume oi thi^'work devoted to foods will treat 
of those bodies commonly known ufider the term “fo^ds,*^ — namely, cereals, 
meats cf all kinds, milk, vegetables, nuts, and frui(^. The second' volume 
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will embrace the study of beverages, namely, natural and artificial mineral 
waters, soda waters^ soft drinks, coffee, tea, cocoa, winesi ci^er, 43cer a’hd 
othtr fermented beverages, distilled beverages of all kinds, ancf mixtures 
or. rompoundb thg^eof. • ^ 

In connection with the description of the.origin of foods and theif general 

* characteristics will be given a statement of their chemical composition, especi- 
ally in relation to nutritive properties. The principal adulterations or S(^his- 
tications to which the food products are obnoxious will be briefly described, 
and where simple metj^ods of detecting adulterations are known, of a character 
to be applied without special chemical knowdedge or skill, they will be given. 

An attempt is thus made to lay before those interested, in as comj)act a 
form as [X)ssible, the chief points connected with the production of food, its 
manipulation, and its us<ffor the nourishment of the body. 

It is not the intention of this manual to enter at all into the subject of cooking 
or the physiology’ of foods and nutrition. That is a distinct^nd .separate part of ' 
this problem and hasalready been treated in many manuals. In this conn(;ction, 
however, attention may be called to the great importance of proper cooking^ 
in the use.of food. Raw materials of the best character, prepared and’trans-* 
ported in the most approved manner, may be so injured in the kitchen in the 
process of cooking as to be rendered both unpalatable and difficult of digestion. 
On the contrary., fogd materials of an inferior quality, provided ttiey contfft^ 

• no injurious .substances, may be so treated by the skilled cook as to be lx)th 
palatable and nutritious. The desirability of the dissemination of correct 
principles of cooking is no less than that of giving information ?especting^ahe 
materials on which the art of cookery’ is exercised. It may be added that the 
art of cookery at the present time should not be confined to the mere technical 
manipulation, the application of heal and of condimental substanoi^, but 
should also have some reference to the actual process of nulriflon. 

foods .should be prepared in tfic kitchen, not only of a palatable charade? 
^nd properly spiced but also selected in such a manner as to safeguard one 
of the chief purposes of food, namely, the propel nutrition of the b(|ly and the 
avoidance of any injury to digestion. * . 

It*is commonly admitted that many, perhaps most, of the diseases of the 
digestive tract to whioh the American people are so subject^rise from the 
cc*Pi: 34 j||:^ion of rajions improperly balanced, poorly jiaepared, or used tn 
great* &SesS^ To the intelligent and scientific oook the information con* 
tained,iii this manual will especially appeal. 


A PR^PE« RATION, 

• , 

•The study of the science of nutrition has revealed the charader of nourish- 
ment n^&sary to build the tk^sues and restore their waste. The term ^food ** . 
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illi Its broadest signification includes all those substances which when taken 
liitb the body buifd. tissues, restore waste, furnish heat and energy, and pro- 
vide apprdpriate condinjents. . The building of tissues is especially an i^pC>rt- 
ant function during the earlj^ life of animals as it*is throug|i thfS building pf 
tissues tl^at growth takes ‘place. *The restoratioif of waste of tissues assumes 
special importance during that period of life when the weight of the body 
is supposed to be reasoifably constant. At this time the waste of tissue in 
the natural processes is restored by the assimilation of new material m the same 
proportion. 

If the assimilation of new material goes on at a greater rate than the waste 
of old material it manifests itself during the period of expected Equilibrium 
in the 'deposition of adipose tissue and a consequent abnormal increase in 
weight. 

In the after period of life the proces? of waste is naturally more vigorous 
than that of assimilation, and the tendency is manifested, which is wholly 
in harmony with the laws of Nature, to gradually diminish the weight of the 
body, and this continues to the extreme emaciation of old age. 

' It is* evident, therefore, that the food consumed should be adapted to these 
changing periods. The growing animal needs a larger quantity oj food in 
proportion to its actual weight than the animal which is in a state of equi- 
liBrium, that is, of mature age, and the animal which i? entering upon the 
period of old age needs a less quantity of food in proportion to its weight • 
than in either of the other periods of life. Thus, the rations of infants and 
chK^ren shoulfd be generous, the ratibns of mature man sufficient, and the 
rations of old age limited. 

The food should also contain the various elements which enter into nutri- 
tion h. the proper quantity. The nitrogenous constituents in food, when 
subjected to tHe ordinary process of digestion, yield a certain quantity of 
heat and energy ^ut their more important cf unction is to nourish tljp nitreg- 
cnous elements of the body, of which the muscles, hair, skin, .and finger-^ 
nails are t]pes. The minera^^constituents of food, especially phosphorus and 
lime, have a general utility in propnfbting the metabolic functions, especially 
in the movement of the fluids of the body through the cells walls, and af the 
same time are<^ctual nourishing materials, entering particularly into the com- 
position of the bonesand teeth. r, 

« The fats and oils which are present in the foods have the capacity -lol pro- 
ducing large quantities of heat and energy during their combustion jn the 
body, and thus serve as a<. source of animal heat and muscular activity. 

The starches and sugars which are the most abundant elements of our, 
food, although they^have a heat-formpg.p.^Wer of less than one-half that of’ 
fats, are largely utilized in the production of heat an^ energy and in the fo^ 
matioif of animal fat. ^ ' 
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To secure a propw* and complete nutrition of the body it is desirable that 
all these elements should be so adjusted as to provide for ^om^lete nouitsh- 
ment jivithout having any one of them in great, exce^. *It is evidftit that an 
excess of anf one,or more tf these nutrient materials must necessarily impose 
on the organs of the body an additional wgrk in securing their proper elimi- 
nation. This tends to overburden the excretory organs and to cause i pre- 
mature breakdown thereof. This giving away of fhe organs may not come 
for many years, not, perhaps, until advanced life, but when it comes it neces- 
sarily shortens the pej-iod of human exist^ce. 

The term ** balanced ration” means the adjustment of nutrients in the 
food in sueh a way as to secure complete and perfect nutrition without load- 
ing the body with an excess of any one element. This is also an important 
^int oh the score of economy. A large percentage of all the earnings of man 
is expended for food products, anddience these products should be used in 
a manner to secure the best results possible. If, by a practice of scientific 
nutrition, lo percent of the value of foods could be saved it would create a 
fund which, could it be utilized, would minister in the highest degree to the 
comfort ^nd welfare of the human family and form an abundant pension for 
old age. 
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In the above paragraphs attention has been directed particularly to the 
nutritive and economic properties of food. It must not be considered that 
mere nutrition is the sole object of foods, especially for man.* It is theiirst 
object to be conserved in the feeding of domesticated animals, but is only one 
of the objects to be kept in view in the feeding of man. Man is a social 
animal and, from the earliest period of his history, food has exercisec^^ most 
important function in his social life, flence in the study of food and of its 
uges a failure to consider this fjetor would be regrettably For this reason 
it is^ justifiable in the feeding of man to ex|)end upon the mere social features 
of the meal a sum which often is equal to or greater than that expended for 
the mere purpose of nutrition. This part of the subject, however, belongs 
especially to the kitchen and dining room, and, therefore, will not be dis- 
cussed at greater length at the present time. m 

« T/4j*believed th/vt a more careful study of the food h§,ccgisumes will benefit 
maiV imfi^y ways. It will lead to ^ wider public Ihterest in the problem 
of the purity of food and the magnitude of the crime committed against man- 
kind in. the debasement, adbltemtion, and sophistication of food articles. 

This study will Impart to the social function of food an additional charm, 
in that the origin and charactir of Jthe material consumed wjll be known 
and the properties which they possess for nourishing the body understood. * 
This^iTl enable man, as 2 ^ social animal, to so conduct himself atHabb as. 
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to secure the greatest possible pleasure and social benefit therefrom and at 
tho^me,tin1fe av^Jid any injury which ignorance might permit and invite. 

It may appear thkt ^he in^irtistic treatment of a subject of this kindf as 
indicated in the following pa^es, is not one which is calculated to excite any 
sympathetic interest* or appeal to the natural desire for literary and artistic 
expression. Yet the importance of the subject is so great as to warrant the 
experiment of presenting* thh matter in this form rather than in any more 
elaborate and connected way. 


DEFINITION AND COMPOSITION OF FOODS^ 

Food) in its general sense, is that which nourishes the body without regard to 
its physical state, that is, it may be solid, liquid, or gaseous. More particularly 
defined, food is that material taken into the body in the ordinary process of 
seating which contains the elements necessary for the growth of tissues, for 
the repair of the destruction to which the tissues are subjected during the 
ordinary vital processes and for furnishing heat and energy necessary to 
"life. Incident to the utilization of these elements there is consumed, also, 
a considerable quantity of matter inextricably mingled with food in a natural 
way, which takes no direct part in nutrition and yet which is useful, as a 
ma^, in pif>moting the digestive processes. These bodies arc certain indi- 
gestible cellular tissues which are present in foods, mineral matter, and other 
"materials w’hich are naturally found in food products. Included in this 
brog.d definiticfti, therefore, are many substances which are usually not thought 
of iif the sense of food; among these are water and air. Air, however, would 
probably be excluded because it is not introduced into the stomach, that is, 
nqt ii^uantitics which have any significance in the vital processes. Water, 
on the contrary^ is one of the most ihdispensiible constituents of food and is 
also used in considerable quantities as a J)everage. The water, itself, ^ir 
indispensable to nutrition and is also one of those bodies mentioned abov( 
which are necessary to secure the proper conduct of the digestive processes. 

By meaift of the oxygen in the air the combustion of food in the variou! 
parts of the body is secured, and thus animal heat and energy developed. * Ir 
this respect th|^ombustion of a food product is similar in every way to th< 
biyning of coal in the production of heat and motion. ^The same <;alo^5< 
l^ws which govern thS steam-engine are applicable, in all their^jj^i]^(^ty, t( 
the animal engine. The (Quantity of heat produced by the combustion of i 
certain amount of fat or sugar is definitely jineaaured in a calorin^ter and ii 
found to corresfX)nd exa^ly to the quantity of heat produced by the ordinar 
combustion of such bodies. *The terift *‘^i^,** therefore, in this respect 
would include the oxygen of the air WiAout which the development of anima, 
heat and energy would be impossible. Tt also inqjudes those bodies of i 
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liquid character which are classed as beverages rather than as foods.* All 
)f these bodies have nutritive properties, although their ehief*^alue is c^ndi- 
i^ntal and social. * 

Tfiat lai^e class of fopd products which are Known as condiments are 
properly termeef food, sii^pe they not only possess nutritive pro^rties but 
hrough their condimental character promote digestion and by iftaku?g the 
:ood more palatable secure to a higher degree the excellence of its social 
‘unction. 

It is now possibly to condense into a distinct expression the definition of 
'ood in the following language: Fooc^ in a general sense embraces those • 
iubstanc^ taken into the body which build tissues, restore waste, and fur- 
lish heat and energy. 


classification of foods. 

. • 

Foods may be considered under different classifications, First, as to gen- 
iral appearance and use three classes may be made, — foods, beverages and ^ 
:ondiments. As types of the first division of these foods may, be mentionc^J* 
cereals and their preparations, meat and its preparations (except meat ex- 
tracts) ^fish, fowl, and game. Beverages are those liquid food products which 
ire more valued for taste and flavor than for actual nutritive vaj^e. As t)j.tc# 
of beverages fnay^be mentioned wines, beers, distilled spirits and liquors of 
ill characters, tea, coffee, cocoa, chocolate, etc. Under wines, in this sens€, 
may be included the fermented beverages made of fruit juic(;s, such as cider, 
perry, etc. Types of condiments are salt, pep])er, spices, vinegar, etc. •^ilk, 
ilthough a liquid substance, is hardly to be (onsidered a beverage, and on 
account of its high nutritive properties may be classed, together with its 
preparations, under the first head. 

Foods may also be classified^as nitrogenous, starchy, oily, and condimental. 
Nitrogenous foods are those iTi which the proportion oi^ their material con- 
taining nitrogen is large. Lean meat may be regarded as a type of nitrogenous 
food, since it consists almost exclusively of tifcues known as pr^ein and con- 
tjyns nitrogen and sulfur as essential ingredients. The white of an egg is 
also a typical nitrogenous food and, to a less extent, the yolk. Among vege- 
tables, peas and b^ans are typical foods containing lar^» percentages of 
n’lipB'^j^gus matter. The gluten of wheat is also a/fpital nitrogenous *food 
antl fhe zein of Indian corn, corresponding to gluten, is a nitrogenous matefial. 

Prtictically all the vegetables used as foods contain more or less protein 
in their constituents. Among the cereals oats has the largest quantity and 
rice the smallest of this valuable /ood material.^ Of oily foods the fat of 
animals, including butter, is a*trpical.representative.»- All meats, fish, fowl, 
and g^e contain mftre or less <*4. Of vegetables and fruits there are many 
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which contain large quantities of fat, such as nuts, oily seeds, etc. All vege- 
table^ tontain* moj;e 9 r less fat, although the succulent vegetables usually 
contain bu# little th^eof. Of starchy foods there are no types in animal 
food, the quantity of carbohydrate material therein being extremely limited. 
The lobster and horse-flesh contain perhaps a little more than i percent 
of cait>ohydrate food, but most meats contain much less than that. Sugar 
and starch are typical carbohydrate foods. 

The ‘cereal grains are composed largely of starchy foods, and so are certain 
tubers, such as ‘the potato, cassava, e^c. Of the common cereals rice contains 
* more starch than any other and oats the least. Sugars ar^ intimately related 
to starch and are included under the term starchy food or carbohydrate 
food. The carbohydrate matter in the flesh mentioned above, namely gly- 
cogen, is of the nature of a sugar. Among the typic£d sugar foods are beets, 
melons, and fruits, some of which contain Urge percentages of sugar. All fruits 
contain greater or le^ quantities of sugar, and that is true, also, of all vege- 
tables. 

j Of thb plants which produce the sugar of commerce there may be mentioned 
■the sug^r-cane, the sugar-beet, the maple, and palm trees. The principal 
sources of the sugar of commerce are the sugar-cane and the sugar-beet. 

Of the condimental foods may be mentioned spices, including ^Jepper, 
rhus^jrd, cinnamon, allspice, and other foods of this class. Common salt 
occupies a unique position in food products. It is the only mineral substance 
>^hich has any value as a condiment in human food. But it also has a more 
important function than its condiment^ character, namely, it furnishes the 
supply of hydrochloric acid without which digestion in the stomach could not 
take place. For this reason common salt must be regarded as an essential 
food product as well as a condiment. 


EXBLANATION OF CHEMICAL TERMS. 

Inasmuch as this manual is not solely intended for expert chemists and 
physiologistsfbut also for the general public, a simple explanation of the use 
of the terms used in analytical data alid tables is advisable. 

Under the term moisture is included all the water which is present in a free 
state, that is, noT combined in any way with the ingredients of the mat eriaj^ 
and other substanc& y6iatile at the temperature of dr)dng. The \j^eT '^"de- 
termined by drying to a constant weight at the temperature of boiling wate^ or 
slightly above. In bodies which are easily oxidize^ this drying takes placfe in 
a vacuum or in an inert ge^^sTike hydrogen or carbon dioxidl 
, Protein. — Under this term tare included ^1 the nitrogenous compounds 
4n a food product which contain in thea: composition sulfur, nitrogen, car- 
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bon, hydrogen, and oxygen, forming that class of tissues represented by the 
gluten in wheat, the white of an egg, muscular and tendino^ hhers^ etc. 

Sther Extract. -Alnder this term is included the fats tind oils, the term fat 
being applied to ^nimal fat and the tenn oil to vegetable products. These 
bodies are all soluble in ether and therefore are grouped together ynder the 
term ether extract.’* There are some fats both in animal and vegotable 
substances insoluble in ether, but they exist in Tnimute quantities and there- 
fore are not separated from the extracts, but the whole matter is '’given 
together and represents practically the fa^ and oils in food. • 

There are also Ainute quantities of bodies not fats in foods soluble in 
ether, and«these are included in the ether extract. 

Ash. — The term ash is applied to the residue left after the burning o<^ food 
products in the air at a low temperature until the carbon has disappeared. Ash 
is rather an indefinite term and is applied to that residual material of a mineral 
nature composed of sand or silica and the carbonates^r oxids of alkaline*- 
earth or alkalies. The ash also contains the principal part of phosphorus 
present in food products and usually a small proportion of sulfur. *These 
bodies in the ash exist as phosphoric and sulfuric acids or their»salts.. 

Fiber. — The term fiber is applied to those carbohydrate products in food 
which aft insoluble in solutions of dilute acid and dilute alkalies at the toiling 
temperature. Inasmuch as these separated bodies are not wholly pure c|lUi-' 
lose they are often designated as crude fiber. 

Starch and Sugar. — The terms starch and sugar are applied to the car? 
bohydrates in a food product of a starf'hy or saccharine nature^ together with 
the other carbohydrates present which are .soluble in dilute acids* and 
alkalies. 

X)alories. — The term calorie is used to denote the amount of heat-forming 
material contained in one unit weight df a food product. TJie number given 
represents the number of degrees of temperature produced in a unit mass 
of wafe!* the heat formed in burning the unit weight Sf food. The unit 
weights employed are usually as follows: Of the food product, one gram (15 
grains); unit weight of water to be heated, of!e kilogram (2.2 pounds); unit 
increment of temperature, 1° C. (i.S'* F.).* The expre.ssion 4000 calories there- 
fore means that if one gram of food substance in a dry st^ be burned the 
be^y)roduced will raise one gram of water through a temperature of 4ooo®^C., 
dr the unit of water (one kilogram) through a temperature of 4° C. Foi 
convenience the calories are usually expressed as small calories, namely 
4ooOy instead of large calories, gamely 4. In this manual the expression in 
terms of small calories, that is, the temperature in^ease of one kilogram .of 
water produced by burning on^grafti of subrftance, multiplied by 1000, will 
be uniformly employed. 
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PART I. 

MEATS. 


One great division of human food is meat. TechnicaHy, perhaps, the 
edible ^esh of every animal used for human food might be described as meat. 
Ill this manual, however, preference is given to the common meaning of 
term. • 

The flesh of animals is by common consent divided into three princij^l 
classes, namely, the flesh of terrestrial mammals, or animals not provided with 
wings; second, aerial animals, or a*nimals provided with wings, an(^*third, 
aquatic animals. A very common classification of these three kinds of food 
is flesh, fowl, and fish. There are animals, the flesh of which is eaten by 
many, which are not exactly includ^‘d in this classification; for#instancef 
animals of an amphibious nature, living partly on land and partly on sea. 
•AlsouJjiany of the animals claiRsed as aerial live chiefly #01)011 the earth; al- 
though having wings they do not use them, such as domesticated fowls. This 
classification, however, is sufficiently exact#for the practical ^lurposes of a 
fpod manual and, therefore, under the* head of meat is included the edible 
flesh of mammals living on the land. 

Animals Whose Flesh is Edible. — Probably the only V:^mplete classifica- 
. tioWof this kind would be to include ever\' animal^HviFrg on the face ( 9 f the 
ejlrth since, perhaps, the flesh of every animal living has been more or less 
eaten by man. In a civilized community, however, except in times of disaster 
and dir 5 necessitj-, certain clJsses of animals owly furnish the principal meat 
food. Nearly all the meat food coi^umed in,the t^nited States is derived from 
cattle, sheep, and swine. Go!lt»fle5i»h js eaten only to a limited extent and 
horse fieat scarcely %t all, and t]if only other meats of importance are those of 
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wild unimals. The principal wild animals used for food are the deer, bear, 
rabbet, and sqiirrel. Many other wild animals, however, are eaten and in 
some cases* highly prized. In this manual only the principal meat foods 

both of ^domesticated and wild animals will be megtioned. ♦ 

• • • 

Classifilpatlon of Meat Food as Respects Age.— The edible flesh of 
domesticafed animals as wefl as of wild animals is eaten both in the young 
and full-grown state. Comnton names, however, designate these different 
classes.* For instance, veal in the. growing and beef for the full-grown animal, 
lamb for the young and mutton for Jhe full-grown sheej^ pig in the younger 
and pork in the full-grown swine, etc. There is no legal liftiit of age for such 
a distinction, but as long as the animal is not fully grown it may ba classified 
under tl\e name representing the young animal. There is a common under- 
standing, however, that in the case of veal and lamb the animal must be under 
one year of age and usually not under two nor more than eight months of 
age. A classificatioii of this kind is so indefinite, however, that no strict 
definition can be given other than that founded on the general principles 

c above cfhtlined. 

*' Jh*epa;ratioii of Animals. — The proper sanitary conditions attending 
the fattening of animals intended for slaughter are of great importance to the 
^consumfer. It is a common understanding that animals intended for slaughter 
shoujd be pliunp and healthy. Poor animals, either those^which are meager 
from lack of food or from disease, are to be rigidly excluded from the slaughter 
pfen. Animals intended for slaughter should be fattened under sanitary 
conditions with plenty of fresh water and fresh air as well as good food. The 
stalls fn which they are fattened should be clean and well ventilated, and the 
sanitary conditions surrounding them should be such as to exclude contagious 
and^epidemic diseases and provide the most favorable environment for growtfc 
and preparation f«r the market. • 

It is evident that all these conditions are to he secured by proper inspectior 
of the animals white preparing for the market. The time will, douRless 
soon arrive in this country when the supervision of the preparation of animal: 
for the markft, the sanitary conditions under which they live, and the genera 
environment which surrounds them shall be subjects of local, municipal, ai!( 
state inspection. Since the power of the general government cannot extent 
to slfites and municipalities, these corporate bodies should take uniform^^n< 
scientific action concerning all these matters. National and state convention 
of municipal and state sanitary authorities should decide upon uniform^ sys 
terns of inspection and sanitation to which all states and municipal authoritie 
must agree, so that a unifo^ and effective method of inspection and sanitatio 
will be secured throughout the country. ^ ^ 

^ When animals are transported befoYe slaughter from^one state to anoth< 
the nation *1 government is then entitled to inspect an(J certify respecting tf' 
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condition of the animal thus to be transported from state to state. By ‘thus 
combining municipal, state, and national inspection the rightsuof the cqosu- 
m»r may be conserved, and this is the only means by whkh they ean be kept 
inviolate. ♦ ^ ’ 

It is assumed, therefore, that the animal which has been brpught for 
, slaughter has been fattened under proper sanita’ry conditions, has’ not*fbeen 
exposed to epidemic or contagious diseases, rfnd*outwardly is not afflicted 
with any disease of its own. Such a healthy animal may then be certified as 
fattened for slaughter. 

Inspection afrtr Slaughter.— The inspection after slaughter is of the 
utmost in^portance, not even second to that of the proper inspection during 
fattening and before slaughter. The veterinarian, skilled in his science, can 
• tell by the inspection of the vital organs of the slaughtered animal whether 
it is affected with any organic disease. Among cattle the most frequent 
organic diseases are lumpy jaw and tuberculosis. In tjpe case of swine ona 
of the most common of diseases is trichinosis. In the latter case an inspection 
of the vital organs of the animal is not sufficient. The muscles of th# swine, , 
first and most commonly affected by trichinosis, must be examined mierp^^ 
scopically in order to eliminate the possibility of the flesh of such animals 
going iitto commerce untagged or unnoticed. 

If the flesh of the swine impregnated with trichinosis be thorotighly cqpked 
practically all of the danger to man is eliminated. The consumer, however, 
should not be subjected to the chance of imperfect cooking. A swine affecl^fl 
with trichinosis should either be refused admission into consumption or should 
be so tagged that the consumer should know the danger to which he is e^f^osed 
in order to take the necessary precaution to safeguard his health, 
f Tuberculosis. — There is a difference of opinion among veterinary and 
hygienic experts respecting the disposition which is to be made of carcasses 
affected with tuberculosis. It ns claimed by some that if the tuberculosis is 
local,' tTiat is, does not extend lieyond the lungs, there is*no reason why the 
flesh of the animal should be refused to the consumer. The basis of this 
contention is founded upon the opinion of some of the most eminent veterina- 
rians that bovine tuberculosis and human tuberculosis are entirely distinct 
diseases and cannot be transmitted either from the cow to i^an or vice versd. 

It is /lot the province of this manual to decide this controversy, although it 
IS only right that the consumer should be given the benefit of the doubt. 
Therefore, if the carcass of an animal affected with local tuberculosis is to be 
passed iijto consumption 'ik shquld be plainly marked as the flesh of a tuber- 
culosed animal, — tiot only the carcass as a whole, l^ut every piece thereof that 
is introduced into consumptioij directly or dfter canning or mincing. The 
, consumer is thus lef^ free to choose 'foi* himself whether* to eat such meat or 
not. There is a universal agreement among hygienists and veterinarians 
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that •where tuberculosis is generalized, that is, has affected practically all the 
orgaps of^the«body, the carcasses should be condemned. No one will take 
exceptions <0 this ruling^ though it does not appear very plain to the orcjjnary 
consumer ^why a little tuberculosis is not a bad thiag if a gr^at dial of it is a 
very bad. thing. There Is an unfortunate tendency in many quarters to 
negleet mmute effects and only pay attention to mass action. This does not 
seem to be a reasonable or^eslrable method of procedure. 

The* Right of the Consumer. — In all these cases of post morteit 
inspection it is the right of the consumer to be informed rejecting the condition 
of the animal admitted to slaughter. Only the undoubtedly sound and 
healthy carcass should be given a free certificate. The badly diseased carcass 
should l^e condemned and refused admission to consumption. If the partially 
diseased carcass is to be consumed, it should be done under such a system of* 
tagging as will absolutely protect any conaumer against the use of the partially 
diseased carcass witl^ut his knowledge. 

Summary . — The general conclusion reached is that the consumer has the 
right '6 protection in the character of food which comes upon his table, 
ll'Jiis piptecti®n begins at the time the animals are being fed for slaughter. 
It continues during the time the animals arc slaughtered and afterwards in 
the preparation of their carcasses for consumption. It does not eld until 
the q^eat is ctelivered to the consumer properly certified as being sound and 
wholesome and warranted to be free from deleterious coloring matter and 
fteservatives. The consumers of this country can have this protection if 
they ^demand k. They outnumber tli^i makers of meat products to such 
an o^^rwhelming extent as to be able to secure proper legislation, because 
the manufacturers themselves, as consumers, are equally interested with 
others in this most important point, and should themselves receive for their 
families* the same protection that tlie consumer who has nothing to do 
with the preparation of meat products is entitled to. ^ 

Since the above paragraph was written the Congress has provjdecl for a 
complete inspection of meats as outlined therein. 

Slaughteif and Preparation* of Carcasses.— It is not the purpose of this 
manual to enter into any discussion of the technique of slaughter and prepa- 
ration of animal^hose meat is intended to be eaten. It is believed that in 
this .country the mechanism of this process is very near perfection, and.^pe- 
cially so in the larger establishments where the highest skill is employed/ ‘^In 
small slaughtering establishments and in farm slaughter there are found piany 
points of technique which should be greatly inpr(S\'ed. The principal thing 
to be considered is, first, ^ sudden and in so far as possible a painless death 
of the animal; second, the immediate withdrawal of the blood of the slaughtered. 
<^nimal if slau Altered otherwise than by opening the prinqpal artery; third, the . 
.removal qfr.me intestines and hair or hide*Of the anii2;ial; fourth, immediate 
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cooling at a moderately low temperature until the animal heat is entirHy 
radiated; fifth, the cutting of the carcass into the usual fornt for aon^umption 
and the removal and* utilization of the debris for food or oth’e** purposes; sixth, 
-il^e delivery ^f the meat, if be eaten in a fresh state, in condition, secured 
from contamination and docay until it is in the hands of the consumer; 
seventh, the curing of the meat in a proper manner by salt, sugar, vinCt^nr, 
and wcxxl smoke, and the delivery thereof in an mV\ ntaminated form to the 
consumer. • 

It is not established that any further manipulation than that, above out- 
lined is desirable or Viecessary. The use of any kind of dye or coloring matter 
directly or indirectly, of any so-called preservative substance other than 
those of a condimental nature already mentioned, or any further mani[)ylatif)n 
hiavc that to secure low tcm[)erature and freedom from infection is not useful, 
necessary, nor desirable. The sooner the manufacturer of these products 
understands the rights of the consumer in this respect and recognizes the 
fundamental verity of the above postulates the better it will be for all ])artjes^ 
When these conditions are met all of the many and just objections which'Wve 
been made to the meats of this country will pass away and they will ai^sump, 
in the markets of the world that position to which their natural merits, when 
not Interfcred with by maltreating during curing, entitle them. 

Names Applied to the Different Pieces of Edible Animalj. — In the 
preparation of animals for the market experience has shown that they are best 
cut in certain pieces of a shape determined by the race of the animal itself 
and to these pieces or cuts certain defipite names have been applied. The 
method of making these cuts is not the siime in all parts of this country oi in 
various parts of ditTercnt countries, d he mo.st common cuts used in the 
Uryted States are illustrated in the accompanying figures, under the names 
which are attached thereto. • » 

The analyses here reported apply to cuts as indicated by the following dia- 
gr.anis. ■ These show the positions*of the different cuts, both In the live animal 
‘and in the dressed carcass as found in the markets. The lines of division 
between the different cuts will vary slightly, aiVording to the usage of the 
local market, even where the general method of cutting is as here indicated. 
,The names of the same cuts likewise vary in different parts of the country. 

The Cuts oj Beej , — The general method of cutting u[) a side of beef is 
illustrated in Fig. i, which shows the relative position obthe cuts in the animal 
and ifi a dressed side. The neck piece Is frequently cut so as to include more 
of the* chu^k than is represent^ by the diagram. The shoulder clod is 
usually cut withefut bone, while the shoulder (not indicated in diagram) would 
include more or less of the shoulder blade and* of th»l upper end of the fore 
shink. Shoulder steal^ is cut from' the chuck. In many ’iocdlit''*s the plate 
is imde to include all the parts of tbj fore quarter designated on the, ’’Tgraras 
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aj^risket, cross ribs, plate, and navel, and ditferent portions of the plate, as 
thu§ cut,^ar^spok«n of as the brisket end of plate” and “ navel end of plate.” 
This pari of thfi^Hmal is largely used for corning. Th^ ribs are frequently 
dividW jnto first^econd, and third cuts, the latter lying nearest the*chu^ 
and beipg slightly^ le^'s desiAble than the formex. The chuck is sometimes 
suWivided in a similar manner, the third cut of the chuck being nearest the 
neck. The names appjif*^ to different portions of the loin vary considerably 
in different localities. The part nearest the ribs is frequently called “small 
end of loin ”.or “ short steak.” The other end of the loin is called “ hip sirloin ” 
or sirloin.” Between the short and the sirloin is a portion quite generally 
called the “ tenderloin, ” for the reason that the real tenderloin, the yery tender 



Fig. I.— Cuv«’of Beef. — {Nuttitwn BulUUn*^ Office of Experiment Stations}) 


strip of meat lying inside the loin, is found most fully developecf in this cut 
Porterhou^ steak is a term m&st frequently applied to either the short steak oj 
the tenderloin. It is not uncommon to find the flank cut so as to include mon 
of the loin tha^ is indicated in the figures, in which case the upper poi’tion 15 
called “flank steak.” The larger part of the flank is, however, very ^re 
quently corned, as is afeo the case with the rump. In some markets th^*!- jELf 
is cut so as to include a portion of the loin, which is then sold as “rump st?Ak.* 
The portion of the round on the outside of the leg is regarded as ipore fendei 
than that on the inside, y'.hd is frequently preferred to the latter. As the le^ 
lies upon the butcher’s (able this outsidi of {ke round is usually on the upj e' 
or top, sidf,‘»» /ufjr therefore called “ fbp round.” O^casionaUy the plat^ U 
called rattle.” 



Nc^tural Appearance of ^Cyts 
Healthy Beef 
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In Fig. 2 is shown a side oi beef w’ith the various cuts indicated js u«tcl 
for commercial designation. 



In Fig. 6 (page 20) is sho\vn the interior vie^r if a hog carcass 
cuts ind'KJUted as known Id the trade. 
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%rhe Cuts 0} Veal.-— The method of cutting* up a side of veal differs con- 
^idwably from that employed with beef. This is illustrated by Fig. 3, which 
sh4rws the relative position of the cuts in the animal and in a dress^ side. 
The chuck is much smaller in proportion, aiuj frecpientl;^ no distinction is 
made between the chucic and the neck. The chuck is often cut so as to include 
a gooc/^deal of the portion here designated as shoulder, following more nearly 
the methijd adopted for subdividing beef. Tlie .shoulder of veal as here 
indicated includes, besides the portion torresponding to the shoulder in 
beef, the larger part of w^at is here ( lapsed as chuck in the adult animal. The 
under part of the fore quarter, corresjKmding to the })late in the beef,^s often 
designated as breast in the veal. The part of the veal coiTesix)pding to the 
rump of beef is here included with the loin, but is often cut to form part of 



Fig. 3.— Diagram ok Cuts ok VKAv.—{.\M(ntion fiuiMtus. Officf of EKfetimfot Stations.) 

the leg. In many localities the fore and hind shanks of veal are called the 
“ knuckles.” ^ 

J'he CtUs of J^amb and M utton.—¥\j^. 4 shows the relative position of tl;e 
cuts in a dressed sifle^of mutton or lamb and in a live animal. The cuts in a 
side of lamb and mutton number but six, three in each quarter. The chuck 
includes the ribs as far as the end of the shoulder blades, beyond which comes 
the loin. The flank is made to include all the under .sideof the animal. Some 
butchers,* however, make a larger number, of cuts in the fore quarter, includ* 
iKfe/ portion of the cut^ marked '“loin” and “chuck” in Fig. 4, to make a 
cu^eslgnated as “ rib,” and a portion of the “ flank ” and “ shoulder ’Ito make a 
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cut designated as “brisket.” The term “chops” is ordinarily used to do 
ignate |x)rtions of either the loin, ribs, chuck, or shoulder, which arc, either 
cut or “chopj)ed” by the butcher into pieces suitable for frying or broiling. 
The chuck al^d rib^are sometijnes called the “rack.” 



F'lr. 4.— DlAf.RAM OF Ti ts of Lamb and M> iTt)N ififur of Y.rpftim'nt 

Statiom ) 

The Cuts of J^ork . — The method of cutting \ij) a side of ])ork dilT.rs vt»n- 
siderabiy from that enfl)loycd with other meats. A large ]H)rtion».»f the tar(as<» 
of’a dressed pig consists of almost clear fat. This fu^ni‘^he^. the fats whii h are 
used for “salt tK)rk” and bacon. Fig. 5 illustrates a common^method of 



cutting up pork, showing the rflative position of the cuts in the animal and in 
the dressed side. Th^ cut designated as “back ci^t” is almost clear fat and is 
used for salting and pickling. The • middle cut ” is the fK)rtion fjuite generally 
used for bacon and for “ kan ends” salt pcjrk. Yhc Velly is salted or pickleS, 
or may ^•made into sausages. 
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Beneath the “hack cut'^ are the ribs and loin, from which are ohtainotl 
“spareribs,” “chops,” and roasting pieces, not designated in the fig«re. 
The h|ms and shoulders are more frequently curetl, l)ut are also sold fresh 
as {»ork “steak.”* The leodfrioin proper is a comparatively lean and very 
small strip of meat lying under the leones of the loin and usually wei{j|hing a 
fractiort of a |X)und. Some fat is usually trimmed off from the hams and 
shoulders which is called “ham and shoulder fat” and is often used for sau- 
sage.s, etc. What is called “ leaf lard,” at lea.st in some localities, comes from 
the inshje of the back. It is the kidney fat. 

As staled alx)ve, cuts as shown in the diagrams herewith correspond to 
those of which analyst's are reportetl in the table beyond, but do not attempt 
to show the different melhfxis of cutting billowcNl in markets in different j)arts 
eff the United States. 

Delivery of Fresh Meat to Consumers.- Perhaps the most lm|)ortanl aid 
to the manufacturer, as well as a protection to the consumer, which modem 
science has offered to the j>ul)lic is (he possibiliu of deli\ering fresh meats to 
consumers at a low temperature. \ well e(|uipped abattoir is provided with 
apparatus by means of which a constant!} low temperature may be maintained 
in the room where the fresh meal is kej)! after the preparatiem described 
abo\e. \then the meats are to be distributed over long <listances refrigerator 
cars or lK)ats are provided w here low temperature may be maintained. 

• Roast Beef.- The jtart.s of the beef which are used for roasting arc 
shown in the diagram, comprising a considerable portion of Ine hind (juarler 
of the beef and [)art of the ribs. 'I he recast is perhaps the mc;st important of 
the parts of the beef for edible purposes. The average composition of ihv 
edible part of roast l>eef (before cwking) is given below : 


Water, 



.tb.i t percent 

Solids, 



30 W' “ 

Nitrogen, 



......... 4 47 “ 

Phosphoric acid, 



54 “ 

Sulfur, 



26 

Fat, 



1048 ** 

A'Oi, 



J -30 • “ 

Protein, 



27.05 » 


• Beefsteak. — The most important parts of (he beef next to the roast are 
the parts used for steak. Beefsteaks have different names, as tenderloin 
and sirloin, and when the latter two arc joined together •I jJ’ the bone the whole 
is called jwrterhouse. There are also round steaks and rump steaks whi(h 
are less highly prized portion^of the meat, but in nutritive value are probably 
quite as valuable a% the others mentioned. The average composition of 
the .edible part of a large number of samples of beebstcak is given in the 
following table * 

♦ Means of Rumerous analyses in Bureau of rhemistry. 
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Water, 

S<)lki8, 

I^itrogen, 

Phosphoric a( id, 

Sulfur, 

Fat 

Ash, 

•Protein 


,6_vqS percent 
3^-05 “ 

4-54 “ 


• 5 ‘) 

te7 


5-93 

1.48 

28.37 


It is seen lh:it the roast beef contains less water, less j)r()tein, and decidedly 
more fat than the steak. 

Roast Lamb.— 'Fhe parts of the lamb whidi are used for roasting are 
usually the hind quarters, although all of the parts are roasted at times. The 
average composition of a number of samt)les of lamb roast is giv(?n in the fol- 
lowing table:* 


Water, 

Solids 

Nitrogen, 

Phosphorit acid,, 

Sulfur 

Fat 

Ash, 

Proft'in, 


.5856 j)erccnt 
,41.44 

4 or “ 

.61 “ 

, .28 « 

Q.12 

1.30 “ 

30.71 ** 


Lamb chops or mutton chops are the short ribs with atfachejil flesh of 
lamb or young shecf). They are considered to be the most desirable part of 
the young sheep or lamb for edible purposes. The* average composition 
of the edible jurrtion of a numlier of samples of lamb chops is given in the 
following taj)le: ■ 


Water, 

Solids 

Nitrogen, 

Phosphoric acid, 

Sulfur,...*... 

Fat, 

Ash 

Protein, >. 


63.98 percent 
36.02 “ 

4.35 “ 

.61 

.24 “ 

7.09 “ 

1.40 . “ 
27.18 « 


Roast lamb, as shown by the above data, has less water, more fat, and 
more pn#ein than lamb ch^ps. 

Proseiration of Fresh Meats. — After delivery the meats are at once 
consigned to jjefrigerator departments in the markets, where they are preserved 
until they pass inj^) tlie consumer’s hands. Thus, a properly fattened, properly 
slaughtered, and pnlp^rly dressed piece of fresh meat may be brought into the 
consumer’s hands in a manner at once unobjectionable and at the same time 
one which secures it admirably from contaminAion of any kind. So perfect 
are these means of transportation that fresh meat may lie sent not only from 
city to city but across the sea, and reach vhe consumer as near perfection as 
huftian ingenuity can device. ‘ ^ 


* From numerous analyses made in the Burciiu of Chemistry, 
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Length of Storage. — The question of how long meat can be safely 
kept in cold storage of this kind is one which has not been decided. It jnay 
be sai4l, however, that the j^riod should not be extended any longer than is 
necessary an*d tha^ the consumers of meat should l)€ provided in ordinary times, 
if transportation is undisturbed, with practically fresh meat. It is evident 
that if the principiil meat-|>iicking centers arc Chicago, Omaha, and "Kansas 
City the cities and parts of the country remote from these localities must 
have meat somewhat older than those which are near by. If we pass to 
distant countries, as for instance, Kurope, where fresh meats are received 
from the United States or even from Australia, the time elapsing between 
slaughter ilnd consumption must necessarily be long. Thus the length of 
time in which meat should be left in cold storage after it is properly matured 
flepends ujKm its geograpliic distribution and i» not a matter to be decided 
arbitrarily. 

When meals arc not only kept iii cold storage for trans}M>rlation but are 
a('tually frozen, as is often the case, tlnw can, of course, be kej)t for a much 
longer lime than when subjeited merely to a low tcm[)cTature at or slightly , 
above the freezing point. For this reason meats that are to be (xtrried to a 
long distance and not to be consumed for a h)ng time after jjrcparation arc 
Usually frozen and kept so during transport. 

Effect of Low ^Temperature on Enzymic Action, —Attention has 
been called to the fact that low tem|)eraturc does not inhibit enzymic action, 
and, therefore, it must l)c admitted that this continued activity must gradually 
deteriorate the quality of the prodiut. .The (juestion, therefore^ which is the 
most imi)ortant is not how long can meat l>e kept ii^ a frozen condition fjut 
how short a time must it be kept. In all cases, therefore, of this kind the con- 
sumer is entitled to know the length of time during which his meal has l)een 
kept frozen, and this desirable condition of affairs is easily* secured by life 
necessary local, state, and nalioni^ inspei lion already montioned. 

Disposition of Fragments Arising From the Dressing of Beef.— It is 
evident that the fragments of sound, \vholesome meat which is dressed for 
deliver}' to commerce are themselves edible and Renee there can be fto hygienic 
or other objection to preparations made from these fragments, such as sausage 
•and other minced and comminuted meats which apjiear u|)^)n the market. 
In other words, the consumer is entitled to know that because a piece of 
•meat is comminuted is no reason for su^)posing that it it Aot edible. 

Sausage, mince meat, comminuted meat, |Kjtted, ciinncd, and f)ther meats 
. or preparations from these s%und, clean, edible fragments, necessarily rejected 
in the process of pfreparing fresh meats for curing and for consumj)lion, arc 
entitled to the same consideratitn and may he looked u}K>n with the same 
certainty of purity by* the consumer when f)rof)ejIy ins{>cc ted ami prepared 
as thj llrger pieces. 
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. The possibility of detecting any effects of disease in meats by inspection 
at the time of or after delivery is very remote and therefore the inspection 
before "killing and during the process of manufacture should be a mo^^t rigid 
one in the case of these fragments. Such inspection and rertifi2:ation would 
restore public confiderlce in the purity and hygienic properties of these 
meatsAvhich not only are nutritious but by the spicing and condimental 
treatment which they receive are rendered highly palatable and desirable. 


DETECTION OF DIFFERENT KINDS OF MEAT. 

When meats are in large pieces they may be recognized by their anatomi- 
cal characteristics. In order that this may be done, however, the piece of 
meat must either be ot a sullkient size to be recognized by its shape and 
general appearance or must ha\e a bone of sufficient size to indicate its 
anatomical character. 

Accorfling to the Oerman law {>ieces of meat of less than eight pounds 
in weight are not supposed to be large enough to be recognized anatomically 
or otherwif^e with certainty. This, however, is a matter which pertains more 
to the meat of animals from which the bone is taken rather than to its actual 
size. It requires some little expert knowdedge of the anatomy of animals in 
order to distinguish these ])ieces, but one who is in the habit of purchasing or 
cutting meats acquires this knowledge without any special study. 

Odor End Tiaste. — l^aich kincl of meat may also be detected both by its 
odor and tast^e, as well as by its physical appearance and shape. Beef, mutton, 
<f) 0 *tk, and other meats in a j)roper state of preparation and preservation have 
characteristic odors and llavors by which they are easily detected. One of 
the common faults of cooking is the ])utting together of meats of various 
kinds in the sartieoven, by means of which the odors become so intermingled 
that in small pieces even the experienced taster may not always be. able to 
discriminate betw'een them. ' 

Detection of Meat by Microscopic Appearance. — Meats are so nearly 
related hiAologically that th<* microscoi)e is not a certain means of detecting 
the different varieties. Were this the case it would l)e easy to identify the 
different kinds of meat wdiich may be found in a finely comminuted mixture. < 
The expert microscopist may have difficulty in discriminating between differ- 
ent microscopic portioifc of meat, but the microscojie is of practically no advan- * 
tage to any but an expert and not a v*y great advantage to him. The fibers 
of some animals vary in size, coarseness or fineness of texture, and other 
characteristics as much as fibers do from different animals. 

Detcctidn by Chemical fixamination.^pThe most satisfactory methpd 
of- detecting meats is by means of their chemical e.\^mination. There are 
two distinct points which are kept in view in a cherjical examination. One 
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is the presence of glycogen, which in quantities of more than one i)ercent Ls 
characteristic of horse meat. Unfortunately, this test can only be applied a 
meat i^j practically a fresh state, as the glycogen Ls rapidly changed into other 
forms of carR^hydj-ate sul)stapces, which nuikes it diflicult to identify. 1'he 
chemical e.xaminaiion, therefore, which is of tlie most' value is that which is 
‘performed upon the fat. The fat of different animals has different pffysical 
and chemical characteristic.s. The fats crystallize in different forms and 
have different melting tKunts—also the fatty acids derived therefrom. They 
absorb different quantities of iodin and bromin, and have other physiial and 
chemical proj)erties which are peculiar to each variety. 

A careful e.xamination of the fat, therefore, will lead to an aj>j)roximate 
degree of knowledge concerning the character of the flesh from which it luis 
lA.*en derived. For instance, lard and beef fat are easily distinguished from 
each other. In case a minced meat is made wholly of one kind of flesh or of 
one kind of animal the chemical e.xamination of the fat will, with a considerable 
degree of certainty, lead to its ic lent ifu'at ion. In the same manner, if a minced 
meat be made u]) of equal parts of two different kinds of animals the charac- 
teristics of the fats will lead to the identification of the two source^ of meat. 
If, however, one kind of meat l)e mixed in only a small ))ro])ortion, say lo or 
15 percenl, of another, the chemical methods of separation are not to be 
relied upon. ’None cjJ these chemical or physical methods, unfortunately, is 
of \alue in the hands of any but an expert, and, therefore, cannot be regarded as 
a common means of identification. For this reason the only cdmmcni manner 
of identification of the kinds of me.its which are sent out' to tlje (onsumer 
at large must consist in the general knowledge of their anatomical, ])h>sica*l. 
palatable, and gustatory properties outlined abo\e. 

In all cases the con.sumer must eventually rely upon the official inspection 
and the label which accompanies the meat or which should aceftmpanv it. 

Dried. Meat. —A very effective method of preserving ffieat is jiracticed 
in certain of the arid regions of the country by exiiosing it to the dry air and 
sunlight. Meats prepared in this way are often called “jerked” meats 
The small amount of aqueous vapor in the air is hot sufficient to miHntain the 
life of the ordinary fermentative germs, and they are, therefore, destroyed b} 
desiccation. Meat which is expo.sed under such circumstances does no 
liecome infected with any fermentative germ, and the moistjirc which it con 
tains is rapidly given off in the dry air surrounding it. • For this puqxwe thi 
meat Ls cut into thin strips and suspended by appropriate means in the al 
and exposed to the direct suiflight. In a short time the moisture disappears 
and the hard dry pieces keep indefinitely in certain arid regions of this country 
The meat also maintains a fair dqgree of palatafiility and practically all of it 
nutrient properties, so tjiat when properly cooked it is a palatable and niftri 
tious disll. Probably of^ll the methods of preserving meat this one is the 
least open to objection, since not even spices or condiitiental substances are 
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necessary in order to preserve the meat from decay. By reason of the change 
in its physical aj)j)earance, however, which makes it less attractive, this method 
is not likely to come into general use in the ordinary preservation of,meat. 

Dried beef is also prepared by preserving the meiit by condimental 
substances and, insteacl of ]>lacing it in brine, drying it artificially. Chipped 
or di^jd beef is a common article of commerce anrl is prepared in the' manner 
described above. I'his meat, however, has already been treated with condi- 
mental sui)stances, and hence the drying is only one of the means of preserva- 
tion. Dried or chip[)ed meats are often smoked also asw'ell as desiccated, so 
that in their preparation more than one method of preservation is employed. 

Pickled Meats. — The method of preserving meats in a liquid ‘environment 
is sometimes called pickling. All kinds of meat are pickled in this way, but 
pork especially. The pickling brine may be sim[)ly made of common sarlt, 
though other substances, such as sugar, vinegar, and spices, are used. The 
brine also sometimes contains a themical preservative which is highly objec- 
tionable on the general ground of the harmfulness of thc.se substances. The 
preservative commonly used is either sulfite of soda or boric acid. 'I'he 
making »f a pickled meat of this kind should be discouraged. The vinegar 
which is cm])hn'ed or aietic acid may be injected into the carcass before it is 
cut up. When the arteries or veins are tilled with vinegar in fhis way it 
rapidly permeates to all parts of the meat and acts as i^n c.xcellcnt and unob- 
jectionable preservative in all <.a.scs where an acid taste is desired. It -is 
claimed that carcasses which have been injected with vinegar in this way are 
easily presorved.'and require far le;>s salt and other condimental substances 
• than when not so treated. As vinegar is a condimental substance used every- 
where, and one which promotes digestion when used in proper quantities, 
the preservation of meats or the pickling of meats by a previous injection of 
'vinegar is not objectionable. 

* \ 

C'OMPOSITION OF THE FLESH OF PIGS. 

Extensive investigation of the com|^>sition of the flesh of pigs has been 
made in the Bureau of Chemistry (Bulletin 53). The pigs upon which the.se 
e.xamination:^wcre made were stx'cially bred and fattened at the Agricultural 
l’.x|>eriment Station of Iowa, and were prepared for the market by the most 
approved modern istv^e of feeding. They were slaughtered according to the 
appnwed method and immediately, after proj)er preparation, the ^carcasses, 
were placed in cold storage, where they were ke|1l until removal for the purpose ' 
of dissection and preparation of the samples for analyses. Expert butchers 
from Washington were secured for the di:||»ecting and dressing of the nigs* in 
the manner in which it ^ould*be done for tnc oesi n^^rket. The pigs were of 
dliterent varieties, namely, Berkshire. No. i; Tamwdrth, No. 2; Cheiler White, 
No. 3 ; Poland Chinat No. 4;^Duroc lerscy, No. 5, No. 6, No. 7 ; Yorkshire, No. 8. 
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. Preparation of Samples for Analyses. — The meat obtained from all of 
the. cuts of the same kind in each sample was passed through a meat chopper 
two or three times in order to get an even, finely divided condition. A jiortion 
of known weight was then placed in a dish an4 dried in ^ stejfm oven at a 
temperature of boiling water or slightly above and heated until the fat had well 
separAed so that it could lie iK)ured off into a flask, with care not to remove any 
of the water which may have sejiarated with it. Small samples were removed 
before drying for the determination of the exact quantity of fat and water 
therein, and the results of these analyses were used for calculating the relative 
portion of the large sam[)les. Samples of skin, bones, marrow, spinal cord, 
tendons, hoofs, and other parts of the animal were also carefully secured 
and subjected to analyses. In this way the whole animal was subjected to 
examination for analyti(al data, and at the same time each particular part of 
it, in so far as its relation to the market is (oncerned, was kept separated. 
In Table A are found the weight of the whole cut and the data relative to 
the preparation of the air-dried sample. 

The data show that there was a slight loss of water during the transit 
from Chicago to Washington. The part of the pig which has the largest 
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percentage of fat is the meat of the tail, while the smallest i)crcentage is found, 
in the tenderloins. The largest percentage of water in any part of the m^at 
is in th^tendcrloins and the smallest in the meat of the tail. 

Similar data wer^ obtained /or all of the other samples used, but the chemi- 
cal composition is so nearly the same that it is not advisable to re})cat the data 
for the other varieties. The Berkshire for which the data are given mif)' be 
taken as a fair representative of the composition of the varied jxirls of the meat 
of pigs. The comj)aralivc weights of various parts of the Berkshire j)ig 
are given in Tabic B. 

The data show that 88.19 l«‘rccnt of the weight of the carcass, after 
dressing, is com|X)sed of meat, fat, and lean, and 7.5O jH.Tcent of bone. The 
complete data for the variety of Berkshire pig may be taken as a type for the 
other varieties and is given in Table C. 

The com[)osition of the l)one, marrow, skin, spinal cord, tendons, and 
hoofs of the Berkshire pig is shown in Table I). 

The percentages of the various parts of the original material of the Berk- 
shire pig are found in Table E. 
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. ♦ Lecithin in extracted sample only, unles.s otherwise noted. 

t Result of direct determination on original material. Other numl)ers in this column 
represent the sum of the ^^ercent of water removed in life prejmralion of samjile and the 
percent of water remaining in the air-drjl sample. 

t In fat extract. * 

5 In falextract, calculat^l from averages for like cuts. 
fl ejaculated from averag<% of like cuts. 
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The data for the entire dressed animal after the removal of the hcad^ 
hoof>, lard, and kidnev.s are .nIiowii in Table F. • 

Genial Conclusions. -7'he comjMi>iiion of the lle>h of pig^ has been 
given in detaft tor^wo reaMin^ Fir'^t, because the data relati\e ti^ this ]>oint 
are much more c'omj)lele than tho^e of any olluT llesh product and were 
obtviinc'd in a more .s\ Ntematic wav. In the sc'cond place» p<»rk is one of the 
chief meat products of the I'nited States,— the industry Ijeing one of great 
magnitude, and [>ork being a common article of diet among .dl cliissc's of 
|)C'ople Further than thi*', the dat<i indicate the general character of fresh 
meat, and illu''trate as well as that of any of the tvpical animals the nutritive 
value and pro|H‘rties of i]e''h. 'The "ludy of |>ork, therc'fore, may be regarded 
.is a typical study of meat products. It is cpiite as important that .ill j)ec)j)le 
should be informed respecting the nature of the wholesome me.it which they 
consume and its v.ilue .is .i die t .is it is th.it the\ shoiihl be certain these meats 
are proi ured from healthy anim.ils .ind in a sinil.ir\ way. 'I'hese two classc'S 
of knowledge together gi\e a complete scheme of information which the 
consumers in this ancl other countries .ire entitled to have. 

Pork, b\ m.'iny h\ gienists, is reg.irded .is the least desirable'* of meat 
products, and it is not the jiurposc here to comb.il th.it idea. (Ir.inting, 
however, ffir the s.ike of .irgument, that pork is a less desirable me.it food 
than those derived frcj^i c.ittle or sheej). th.it is .ill the more reason for know- 
ing particularly everxthing connected with it. Modc*rn investigations have 
appeared to est.iblish the f.ut that swine are less subject to fltose forms of 
disease, with the e\cej)lion of trie hinosis,^whic h temd to infect thv meat and 
make it unlit for ccinsumjition th.iii cattle or sheep, d'he diseases to which 
^w'ine are usually subject act cjuickly, as a rule, and are speedily fatal, as in 
the c.ise of hog cholera, whereas the dise.ises most to be feared in cattle and 
shee[) are those of slow activity and those of a n.iture which is c)ften not* 
revealed gntil slaughter, namely, t^ibenular dise.ises. Ig so f:ir, thiTcdore, 
.Is infection from disease is concerned, jmevious to slaughter, it appe.irs that 
the tlesh of swine is less objectionable and less open to suspicion than that of 
cattle c)r sheep. One of the chief objections to the Usc* of pork in ativ form, 
whether fresh or cured, has been based upon the unsanitary habits of the 
atiimals themselves. With the modern methods of deanlintv and care, 


however, the conciitions under which the pigs grow and fatten are, or should 
be, ciuite as sanitar)’ as those surrounding cattle and sheej). The consumer, 
of course,^ ha.s the right to insist iifxm such sanitary conditions and these, 
under present law's or those whfrh are to Ik* enacted, will doubtless be suj)j>lied. 
It is believed that in this country sanitary environments and a sanitary method 
of 'feeding will develoj) type's of animals sujK'rior to those grown in other 
countries, where the population is denser and whc^fc the facilities for the 
wo|>er ^dwth and fattening of the animal are les.s abundant. It is honed 
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that the general diffusion of kiK)\\ ledge re^'petting all food products among 
our people will aid greatly in seeuring these very desirable results. 


PRKSKRVKI) MEATS. 

mAis which cannot be eaten at the time of or soon after slaughter are neces- 
sarily preserved until the lime of (on''Umption, It is diihcult to draw a definite 
line between a preserved and a fresh meat. .\ general distinction is the follow- 
ing: Fresh meat is meat which i-^ prepared lor consumption without the use 
of any condiment or preserviili\e, without sterilization, and with none of the 
artificial methods of kcojiing, c-xcept < leanliness and a low temperature, 

'I'he above definition, as will be seen, covers meat placed in cold storage. A 
special distinction, however, must be made in this case between meat jilaced 
in cold storage for the purpose of transportation only and meat placed in cold 
storage to be kept for an indefinite time. Where meats are pre[)arcd for con- 
sumption by slaughter and apjiropriate dressing and shipped long distances to 
the consumer the cold storage car, ship, and warehouse become a necc'ssity. 
There is^^ome reasonable* limit for kcrpingsuch produces, beyond which thej 
should be dilTerentiated from fresh meats. Whenever meats are kejit in cold 
storage so long as to afford the opportunity for the growth of a moul3, or under- 
go other changes of a chemical or physical ch.iracter \^hich distinguish them 
from the fresh products, they should be ])laced in a different class. Fresh meats 
may, therefor^, lie divided as follows: 

Class I. •Meats intended fc^r irnmcMliate consumption and passed to the 
consumer within, at the most, one week after slaughter. Class II. Cold 
storage meats, w'hicli are placed in refrigerators, frozen, and kept for a longer 
jx’riod tiian one week, d'here is evidcauly also a limit to the length of time 
which meat shoirtd remain !n cold storage, no matter how' low’ the temperature 
may be, since the cu tion of organisms which produce decay cannot fie entirely 
overcome. 'Fhe exac't limit at whic h frozem meats can be kept without bcc om- 
ing inedible lias not been determined. Without this determination, however, 
it is ad\%able that such limit slnuild not be apyiroached. Inasmuch as the 
supj)ly of fre.sh meat is practically uniform, or can be made so by the dealer 
therein, ther^ scrms no good reason for the storage of meat in refrigerator com- 
jiartments for a U)nger time than is nci^essary for transportation and a reasonable 
time thereafter for ])assing into consumption, except in cases of emergence’. 
It might be safe to say that no meat should he ke{>t in a cold storage warehouse 
longer than a month after its reception. Nun\erous in^tanccs might be cited’ 
in which meat may be kept^for a much longer time, but the C[uestion for the 
consumer is not how long a while meats he ko{)t but how soon they can' be 
placed in his hands. In^this connection it should nokbe forgotten that it is the 
opinion of perhaps the majority of hygienists and cennoisseurs that fresh meat, 
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e^{X'c Lilly hcef, improve^ for a certain length of lime in coKl .storage. It IS 
prohahle that the fresh lieef which is served to the |K‘oplc of the rniit'i^ Sthles 
is on an a\erage a month oKl, and is ^.aid to he improved l)y keeping this length 
of time I'his is u (piestion, Jiowever, which is siiH undetermined, and it de- 
scTM's a further in\ esiigation. Vnder jiresenl conditions it is well li^know’ 
the truth respecting these matters and to realize that the fresh meat we get, 
su» h as heef and mutton, is not dirc‘<t from ihesh.imhles Init has been kej)t for 
at least four weeks in cold sinrage. 

Effect of Long Cold Storage. - It has been stated in semi-s( ienlilie ])ubh\a- 
lions that the ih'sh (»f a mammoth im rusted in pt>lar neand presumabl\ tl.nu- 
sands of \e.irs old has been found to be intac t and c'dible. 'J'hisstoiy, Kuking 
corroboration, is hardly in harmony with known fatts. 'J'he aiitlior had the 
opj)ortun!t\ i)f I'xamining a (juarter of beef which had been kept frozen iji a 
warehouse for more than ehwen \ears. 'I'lds meal was found to be wholly 
inedible. It h.id an unpleasant and mumm} -like oclor, was light in liber and 
color, ha\ing e\idenll\ lost a large p.iil of its weight,. ind was of a (haracter 
wholl\ unsuitable for (ousumption. 'This f.n t appears to show tint ele\en 
\ears is too long .i lime in which to keep me.il frozc'ii. In fact, it i^ scanelv 
w oi th w hile, from a pr.ic tic .d point of \ u-w , to disc uss m) long .i limit. ( )nl) the 
nccessat) time for the jcrep.iratioii and tr.insj)ortation of the me.it is to be con- 
sidcTed, and the saniltr\ laws of ilie n.ilion, states, and municipalities should 
undoubtedly regul.ile the lime of cold storage and see ih.il all paj k.igc's of me.it 
exposed for sale are pl.iinl\ t.igged .is to the d.ite of sl.iughter, in order that the 
c onsumer may know. • , 

In the ( onsider.ition of the subject of preserved me.its there are e\. luded all 
me.its delivered in the fresh st.ite for consumption and me.its kept in cold 
storage in a fresh state cluring the necc’ssary lime of preparation jyicl transporta- 
tion s.iy, on the whole, from four to eight weeks. Meals ke[>l longer than this 
m.iy generally be considered as jir^sc'ned meats, e\en whrc*n cold is the only 
f.ictor ac tive in their j)reservalion. 

Method of Preserving Meats. — Aside from coM storage* there^arc four 
methods in vogue for }>reserving meals, d’lu'se ma\ be cl.i.ssified as follows: 

( 1 ) Luring with the .lid of condimental substances; (2) treatment with chem- 
ical and non-condiment.d jireserxaitives; (3) .steriliz.ilion with heat; (4) drying. 
All of these, except the second, may be regardcal as h'gi^iiTLa^ me, ins of pre-. 
serving rneats. 

Curing^with Condimental Substances.— This method of preserx ing meat 
has been practiced from the remotest antiquity. 'Lhe < hief condimental .sub- 
stances employed arc 'salt, sugar, vinegar, and wogd smoke. W’ith the j)ro|>er 
technical skill and know ledge of itic process, meats can be jireserxcd in this 
way, and at the same time aromas and flavors cfcvelojK*d which arc con-idered 
most agreldble by the cejnsumer and which give an additional value to the 
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product. It h not to he r/a/meJ in any ca>e that condinwntal preservatives 
add afiything to the nutritive value of the product, except in so far as condi^ 
mens themselves aid the digestion hy excising in a perfectly proper \fay the 
adivity of the glands which secrete (he cligcs(iv(f ferments. ^ 

It i'^ not the j)urj)osc here to (lescril^e the techni{al processes used. In gen- 
eral it may be said that the application of salt is the first process, and this is 
done as soon after tlie slaiiglUer as ii is jiossible to sec ure the pro])cr cooling of 
the care ass, usually from twentv four lo fortv eight hours, d'he meat, properly 
cut into the forms known to commerce, is carefully [cached and heavily sedted, 
and allowed to remain for some time in contact with the salt or with the brine 
which is produced therefrom, 'fhe s,ilt penetrates to the interior of the tlesh 
and hardens, to some* extent, the tissues, abstracting water therefrom, and, with- 
out being wliolly germicid.d in character, jcrevents the introduc tion of eggs of 
insects and the clevelojiment of ordinary germ life. The salt, however, does 
not entirely inhibit the en/ymic action w'hich tends to ri[)en the meat and 
make it more palatable. It natur.dly gives to the meat the salty flavor w^hich 
is cletnancled ley the taste in a [)rc‘|)aralion of this kind. 

Sugar fs Used, if at all, always in connection with salt as a preservative for 
meats. It may be employed in the pure* state, but is usually the yellow' or low- 
grade sugar or molasses. It givc's to the preserved meat, cs[)ecially ham, a 
flavor and cjuality nine h apprec iaied by the c onsumer. «* 

The ap[)licalion of wood smoke is usually tlie last j>roccss after the meats 
are jiroperly c urecl in salt and sugar. 'Die pieces are suspended in a convenient 
room and iftiderneath is built a lire«of h.ird w’ood, which is kept smouldering 
as much as possible in order to produce the m.iximum of smoke and minimum 
of heal. Oak, maple, and hickory woods are most liigldy [iri/.cd for this pur- 
JMM*, since the;)' develof) on burning a rich aroma which imparts to the tlesh a 
delicate tlavor. 

The olcject of curing the meal is, first, [o prevent dec'av; second,- to impart 
the flavor of the well known condiments mentioned above, and third, to favor 
the development of the c*n/ymir ac tion which has the effect not only of making 
the meat more aromatic than it otherwiso would be, but also more j)leas.int 
to the taste. 

The curing of meat in this resj)ect may be compared to the development ofw 
u:heese, except tlfat tl^e en/ymic: action in the case of meat is one of minimum 
extent, while in the case of cheese it is one of maximum intensity. In addition 
to the condimental substances above mentioned sjiices of different kinds are 
sometimes added. Vinegar is also u.sed at times as a condimental substance 
and is, to a certain extent, ajso a preservxitive sub>tance,* but vinegar is chiefly 
used in the presen’ation of vegetable sul#tances rather than meats in bulk. 
.F'or meats w'hich are spi<ied as well as presen’cd as above, vinegar is often used 
as one of the ingredients, intended as a con Jimefttal substance. JJo other 
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substance^ than those mentioned above are nece>sarv to the proj)er curing 
meal, but convenience of application and certain other considerations have*, Jed 
patkei^ (jf meals, when not j)revented by Jaw, to abandon the old metfiods to 
a certain extent ;)nd substitute what is known as the cjuick-aging })roccss 
described below. 

Preservation by Means of Non-condimental Chemical Preserv^ives. 

• — The Use of non-coiulimental chemicals in the preservation of mcxil is jir.uti- 
cally an industry of the la-t <|uarti*r of a ceiunry. Tp to that time the use of 
non » i)ndimental chemicals was practicallv unkfiown in the meat industry. 
The chemicals empicned are those kne^wnas germicides. In the Cjuaniities 
used the\ neither imjjart a taste n<*r odor to a j)reser\ecl meal, but by their 
germicidal jcropertics prcwenl the decelopmenl of organic ferments and thus 
make the preservation of meat far more certain and \er\ much less e\pensi\c. 
H\ tl’.e Use of some chemicals the* suiting, sugaring, ami spioking of preser\c‘d 
meats rnav be done w ith \c r\ imu h less care, in a very muc h shorter time, and at 
1 \er\ greatly rediu c‘d e\j>ensc‘. For this reason the prac lice h.is gained a great 
vogue, not as a means of bc neliting the c onsumers. but ralhc'r as a means of 
enriching the jjacker and dc‘aier. ('hemic.d preservatives are also highly 
objectionable bec.iuse thc*v keep meats aii})aienllv frc*sh, while in rc*ilily 
changes of the most d.inger(»us c harac ter may be going on. They thus prc’veni 
the clis[)l;iy of the rc'd^Iight danger sign.d 

.Preservatives Used. -'The prim ipal chemical preservatives used in the 
curing of meals are bor.i\ an<l boru a< id and sultile of soda, 'f'hc'ri* are many 
)ther c hemic al jcreserv.itives w hie h have* been emplovc d. but rlmsc* arc* by far the 
most Useful, the most certain and the most vvidc*lv c-mplovc*cl. Hora\ and bor*c 
icid, of the two c lassc-s, arc* by far the* more* common. Sulfite* <»f sod.i is usc*fl 
more as a ])r('servative of color, .iml is jjrobably found more* frecjuc-nllv on fresh 
ihan on ])reserved meats. Ihtrax has the propertv of ]Kir.ily/ing fermentative? 
action and thus securing immunitv from decav. Its use;, however, tends to 
diininisli ilie palalability of the mc*at because cjf its restraining inlluence upon 
the condimental metliod of ycresc'rvalion descrilced above. 'Fhe meats arc 
more cpiicklv ])reservecl, reejuire less condimental suh^tanc c*s, and fhe ])orax 
probably inhibits, to a certain degree, the enzvmic action of a favorable kitul, 
U*s( ribod alx)ve. ^ 

The Use of any kind of a chemical })rcserving agent gn meat is most 
ceprchcnsildc, no matter what it may be. rnfortifiiatelv , e\j>c*rts differ 
respecting the influenee of these chemfeal jjreservaiives upon h(*alth. 1'he 
users of chemical preservative have employed e.xyKTts of known fame and dis- 
iinciion to testify in favor cjf these prcKlucts, while the consumer, j)erhaf)s, U not 
able to go to the e.xpensc of seeding e.\]x?rt testimony, ancl, therefore, as re- 
spects numbers of witnesses, at least, chemical preservatives have an advantage. 
In a casfliof this kind th<^ accused must be considered guilty until y^roven in- 
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Ijocciit. It is not sufikicnt to prove in ;i <j:i\en case that 1 )()rax is not injurious. 
If i^ lie [)roven that it is injurious in a single case convic lion must ensue. There 
is no rioiiht of the fad th.it the injurious character of l)orax, even small 
cpiantilies, h.as been fully established, and thercfyre any amo,unt of testimony to 
the effect that in individual cases it has not jirodiiced injurious results is of no 
value Whatever. If a citizen be n*bbc-d and in the course of the proscciition it 
l)e shown that there are a million citizens wlio have not been robbed by this 
criminal the evidence would be of no value, Jf it lias been shown that the in- 
dividual citizen has beam robbed the prisoner is convicted. No expert would 
testify that borax lias never been injurious. — even those who appear in its 
favor admit that, but phxicl that it is j^cmerally used in small c[uantitics, and, 
therc'fore, cannot be harmful. 

The Argument of Small Quantities.— The fallacy of the ar^uiment for 
small <|uantities is so evident that it nc’eds only tolie ])resented in brief form to 
show the intelligent and thinkini^ lu'ople of this counlr) tlie fallacy of the claims 
of experts in favor of chemical jirc'scTvatives. 

'I'lie arguments which have been advanced in excuse of the use of jireser- 
vatives wjien used in minute cpuintities have, perhaps, liecn more vigorously 
urged for salic vlic acid than for almost any other substance. This argument 
h;is been urged with such vig(>r and such ingenuity th;it a further reference 
may not be out of place here, d'he j>rinci|)le which is laid clown is that a 
substance which is injurious to health when added to foods, if not a natund 
constituent ihcVeof, c»r if not added for condimental purposes, docs not lose 
its power ofjnjurx^ to health because it is dilutc'd or given in small cjuantitics. 

<• The only change which is made is to ni.isk the injurious effects produced — to 
make them more clithcult of ascertainment and impcxssible of mc^asurement. 
The fallacy of the .irgument that small cpiantitic's of an injurious substance 
nrc not injurious , may, jKThaps, be best represented grapliically. 'bhe accom- 
panying chart (I'rg.^ 7) shows theoretically the normal and lethal dose of a 
food and a drug or, as in this case, a chemical piTservative. d'he chart shows 
two curves, c>ne rejiresenting a c hemic. il preservative and one representing 
a food. ii'J'he normal dose of a fccod i-^ that cpiantily of food which maintains 
a healthy adult body in ec|uilibrium. It is rej^rc'sentcnl in the chart on the 
right by the number 100. If the cjuantity of food neccssarv to maintain thf 
e(|uilibrium in a {lealthy adult body is slightly diminished, no apparent change 
fs at first experienced and ])ossibly evem im discomfort. If, however, the 
(quantity of food be still further dihiinished progressively, as indicated bv 
follcnving the curve dcwvn to the left, the point i^ fmallv reached when no food 
is given at all and death ensues, represented by o on the left hand of the dia- 
gram designated ‘^Lethal do.se.” As the^cunx' begins to deviate from the 
peri^endicular on the right the degree of injury is very readilv noticed and 
Starvation or symptoms of starvation are set up.^ 'riui^ if vou i'illow' the 
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peq>en(lirular on the right downward to the point 8o the divergeiu'C of the 
corre''})nnding [>«»int of the curNC i^ already nu•a^ural)le. A'^ \oii descend to 
o the jnagniiude (»f tlie nu-a^'iiienient iiureaM>. It re(juires but voix' little 
further illustration to ^how how ea-il\ the elYeU of diniinishitig the normal 
dose of a food tan be inea'.uretl imnietliately after the tur\e begiii'^ to vary 
appret iably fn)m the ])erpendit ular on the right. s 

Let now tonsider the perpendit ular on’ the left, width is m.irked at 
the lop under the term “ L»nhal dose,” namely, a <juantity of the added 
preservative sutTuitaU to tlestroy life. 'I’he normal do^e of ''Uth an a<lded 
ehemital pre''ervati\ e i^ o and is shown at the base line to the right, marked 


L[THAL cose NORMAL DOSE 



''Normal close. ” If \ou add a very minute (juantitv of a themit.d })reser\'a- 
tivc, the rune representing it \arie'> so slightly from the hori/.<aital base as to 
be imj)ossible of measurement by ordinary means. If wc f(?llow’ along to 
the number 75 on the horizontal base we sec the deviation of the eun'C rs 
sutTiciently great to measure. At 50 it ifr still greater, at 25 still greater, while 
at the leTl of the basic line i^ is a maximum extending from o to 100, or the 
‘lethal do.se. It is easy to show by mathematical data that ncj matter hc)W' 
small the quantity of an injurious substance or j)resenative it w ill still )>roduc:e 
an injurious effect which may be inlinilely sm.ill if the close be inlinitely small. 
It follo\^^^, then, as a mathematical demoiistratioif that any quantity of an 
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injurious substance added to a food ]m)durt must of necessity be injurious, 
provided it is in the nature of a dnjg and the l)ody is in a perfectly healthy, 
normal condition. c 

Hence the argument which has been so persistently urged in favor of a 
chemical ])reservative, that if in small (quantities it is harmless, is shown to 
be wholly untenable. While there is no necessity for the addition of a harm- 
ful substance, where no j)articular benefit is secured thereby, and where there 
is no disturbance of the normal state of health, there (an be no possible e.vcuse 
of a v'alid nature to offer for the exhibition of even minute quantities. That 
these minute (luantities would not 1)C dangerous in so far as producing any 
fatal effect is (oncerned is (orueded, but that in the end they do not produce 
an injury even in these small (juantities is (ertainly to be denied. The course 
of safety, therefore, in alt these cases is to guard the opening of the door. 
If the admission of small quantities is permitted, then there can never be any 
agreement among exfierts or others respecting the magnitude of the small 
quantity, and continued litigation and disagreement must follow. On the 
other hand, when the harmfulness of any substance which it is proposed to 
add to food is cstablishcsl and no reason for its usc can be given other than 
the convenience, carel<‘^snes.s, or indiffenaue of the manufacturer, the exclu- 
sion of such bodies entirely from food products follows as a logicaf sequence 
and a hygienic necessity. 

The third method of jtreparing or |)reser\ing meat is by sterilization. Of 
all the various methods which ha\e been jirojiosed there is probably none which 
is, theoretically, .so frt‘e of objec (ions as (he ]>reser\a(ion of meat by sterilization, 
,inp other words, as canned mc'ats. The only important thing is that the' raw 
material u.sed in canning must itself be meat frc'e of disease, obtained under 
.sanitary conditions, and subjected to sterilization before any fermentation or 
decay takes p^acy. I’ure, wholc'some nwat thus pre])are(l and thoroughly 
sterilized will remain in an edible < <)ndition for a reasonable length of time. 
Unfortunately, as has has bc‘en sliown In thV- testimony respecting the packing 
industry of the country, canned meats have not alwavs been selected solely for 
freedom fjom disease and for palatability. The (juestion of diseased meat is 
discussed in another part of this book and, therefore, mav not be taken up here. 
There have been used for canning purjoses the fragments and, perhaps, in, 
edible portions of^carcasses, and this jmictice cannot be loo severely condemned. 
This does not mean tiiat these fragments and portions of carcasses axe not 
fit for food, but they .should be c'ollected, prej)ared, and sold as such with plain 
notices to the consumers of their c^rigin. A cheaper su[)ply of beef would thus 
be furnished for those in humbler circumstances, and no imposition of anv kind 
would be practiced because the nature of th^' meat wcmld be fully understood. 
Preparation of Meat for Canning. — In the following descriptic^n it is 
understood that the ordinary processes of canning ijound. omnpriir 
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bc<*f are described. The question of the canning of improper samples is re- 
served for the remarks «)n adulteration''. 

Theje is no uniform pra( tice followed, a^ has been carefully ascertaiiu^l by a 
Study of the dilTerent paikinjf houses and j)rocesses for selecting and pre]>aring 
meats for canning. 'I'he exigencies of trade determine this to a greater or less 
extent. W hen there is a dem.ind in the fresh state for all the beef wlnchvan be 
supplied the canning industry will neces''.irily sutler. When there is a surplus 
of beef offered for sale (»r in tase of war, where the army (ontracts for large 
quantities of canned meal, the opposite conditions j)robably pre\ail,and the 
best meats are used for canniiig purj)oses and iho^e of a less desirable (jualily 
offered for sale in the fre^.h stale. 'I'he portions of the (arc ass Used, as 
describ(‘d in bulletin l*art lo, bureau of C'hemistry, depend, to some ex- 

tent, upon the market of fresh beef. .\1I of the meal on the f(»re quarter, ex- 
cept the shank and the “thifd rib,’' is usuall\ c.inned, and in some cases those 
]v)rlions are not reser\t'd. 'I'he cheaper cuts from the hind cpiiirter arc* also 
used for j)reser\ing purposes. \Vr\ fat, and therefore easil\ marketed, car- 
casses are not used for c<inning purposes e\cc'})t in case of unusual demand 
as abo\c' slated. 'J'here are two reasons for this, one of which has already 
been outlinc'd, naniel\, tlial such meat brings a better juice in the fresh state, 
and. in th^ second jtlace. lean meat has a bc'tter ajijce.iranc e in the* canned stale 
th.in the fat me.it. For these reasons, in the jcrojH*'* |»re]>.ir.ition of the nic*at 
fcir canning, the more fatt\ jiorticins, together w ith the gristle, arc* remo\ ed and 
^.ent to other jiarts of the fac tors for m.iking up into otiu'r kindsgif fecod. 

'The me.il ha\ ing been selec tecl, it is c ui into jiiec c‘s of ajijiroximateh from one 
to four jcounds in weight, ac cording to iHe si/e of the tins in which it is to he i 
placed. It is imjiortanl, for the jiurjiose of ajijiearanc es, ih.at the si/e of [hz 
pieces c)f meat in each tin be <i))])roximatel\ the s.ime. .\lso for llie ]>roiess 
u. 'tc'rili/alion the jiiece.s of meal should be jnac tic all\ the sanje .s*i/e,so that thc'y 
can all be thorcnighly .sterilized at the same lime. Jf the jcieces l>e of dilferent 
.sizes the small ones would become fhc»roughly cooked and disintegrated before 
the large ones became thoroughly sterilized, and thus the mass whic h would lx; 
presented to the view* on ojiening the can would be unjileasant to lhe#ight. 

Parboiling. — .After the jiieces have Ix-en selec tecl and dressed lhe\ .ire par- 
Jx)iled before being sterilized. The time of parboiling \aries in different [lack- 
ing c-stablishmenls from eight to twenty minutes, according^to the si/i* of the 
pieces. of meat. In some cases a uniform time for jiifrbuiling is [irc'sc rib(*cl, 
irrespective of the size of the pieces. (life of the principal reason.s for jiarboil- 
ing the meat is to secure the fhrinkage, which always takes [il.ice on h(*ating, 
Taefore the meat is placed in the tins. 

. The experiments have .shown l^iat meats when put in tins in a fresh state 
and sterilized .shrink to about tw'o-thirds of their original volume. Parbcnling 
is, in th%essence, a proc^*ss of shrinking. When tfie meat is jiut at onc e into 
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boiIin|]^ water there is less loss of protein matter than when the meat is placed 
m told water and heated gradually. The substances removed in parboiling 
are water, fat, soluble mineral matter, and the meat bases. The fat is i^emoved 
by becoming rendered, and rises to the surface where it can be skimmed 
off. A little over one percent of the protein contefit of meat is lost by [)ar- 
boilini? while the total meat bases lost amount to almost one-third of the total 
quantity containc^d in the meat. ( )f mineral matter in the meat as high as 50 
percent is lost in parboiling. 

By shrinking, ])arboiling tends to make* a more concentratc^d article and thus 
favors transportation. J‘racti(all\ the nutritive value of a pound of properly 
canned l)eef is about one-third greater than that of one pound of the fresh beef 
of the same kind. Hence parboiling mav be regarded as a ])erfectly legitimate 
and desirable process without which the berf could not be ])ropcrly pre})ared 
forearming. 

Tinning. — After the mc‘at is ])roperly pai’boiled it is ])lacccl in the tins either 
by machinery or by hand, do c'ach tin is added a small quantity of a liquid 
preparation made by the canners and known as soup liquor. This liquor 
generally contains salt, and sometimes a little sugar or molasses. The compo- 
sition of soil}} licjuor is as follows: 




Protein, ... 

• ‘Oq “ 

M<',it h.ises 

V . .2,:; “ 

Asli, 

28 “ 

S.ilt, • 

11 “ 

W.Uer, 

0S37 “ 


> • This soup li(|U(»r may be regarded a thin soup. The origin of the licpiid 
anal) zed above was rvot disclosed, and, therefore, no exj)rcssion cart be made of 
the way in which it was formed. 1 1 vv as |)rol)ably made from soup stock, namely, 
4 hc waste meat*atvl bone's of the factory, d'here is no objection to a soup liquor 
of this kind provhled it is made from sound, clean, and wholesome material. 
There are two reasons for adding this licjuicV namely, to till up the space which 
would otherwise exist between the pic'ces c)f inc'.it .and thus aid in tlie preservation 
of the material, and, second, to add a condirnental substance which makes the 
contents of the tin more j)alatable. 

Sterilization,— After the cans are tilled in this way and closed by soldering 
or evtherwise thev^are placcM 1 itv retorts w hie h are comjvosed of strong iron or steel 
boilers, proj)erly covci^d and secured, and when these boilers are full they are 
subjected to the action of steam heat'under {)rossure. Usually a small hole is 
left in the can through which any gas, airor othei^kind, is expelled from the can. 
As soon as everything is complete the retewts are opened and the cans are sealed. 

In all c'a.ses, however, after scaling the c^ns they are sulqected to a second 
heating at a temperature of from 225 to 250 degrees F. The time of heating 
varies from one to two hours. After removal from thc^etorts the cans ase washed 
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with a spray of coUi water for several hours, and they arc then dried, painted, 
and labeled. 

The^l)o\e is a general deseriplain of the procfNS employed whieh, howtvcr, is 
varied to some extent in dilTerejU pat king houses. 

A nKuliiK at ion of the al>ove melluxl co^sixt^ in exhaii''ting th(‘ cans in vaciio 
and automatically sealiiyg them in the exliausted stale, thus remo\ing all air 
and other gases therefrom. I'he cans are then placet! upon an endless con- 
veyor .ind dipped into an oin)alh at a temperature of 240 tlegrecs, the sj>eed of 
the coinecer being so regulated that the i.ins remain in the b.ilh a sulluient 
length of time to complete sterilization before bt*ing carrie<l out at the op- 
posite end. After p.ls^ing through this bath the\ are ( arrietl automatii ally into 
another ])ath consisting of .1 s(»lution of carbonate of soda .ind. Iniidly, into a 
bath of ))ure water. 'I'he cans are then ])aintc‘d and la)>eltMl as originally 
desijihed. 

SPId'IAL S'l'l’DIKS OF MF/I'IIODS ( »F ('AWINO liKF.F MADK IN 
bURFAF OFC'HKMIS rRV. 

Composition of Beef Used for Canning.— Samples of fresh beef in- 
tended fc'T canning purjtoses, and examined in the bureau of Chemistry, 
have the following composition: 


NN'.iti r 71 ' 7 ix'rccnl 

InsoluMc j'loti in M “ 

C’llohulins, IV'' “ 

t’liitcosc-'. [icptdiu s, anil gel. Hill , l " 

Ml .it 1 oi; “ 

I'.it <, K(i 

Ash . . .<)<> “ 

S.ill, d “ 

Fndi Icnnim li, “ 


T he sample, of which the aboxc^data are rej)resentati\e, wasset ured from a 
mass of meat weighing 350 jiounds, after passing through a sausage grinder 
and being thoroughly mixed d'he < lass of cattle wide h are sold under the teim 
“i.inners'’ on the Cdiic ago m.crkel bring the- lowest jxicesof anv e< lilfe animals 
ottered for sale. This would indie .cte that c ann(‘(l be ef is not of as goo<l cjiialih 
•is the ordinary beef bought on the market. , 

Effect of Parboiling. — A similar lot of meat seciirc-d Jn the same w,iy 
‘ami from the same carcass weighed 35H pounds ,md*was ])arboiIc‘(l as fol- 
lows: T^hc meat was placed in water* in a steam-jacketed lank, the tem- 
perature of whic h .stood at fo6 degrees F. The rcMluilion in the t< mj)eralurc 
caused by the meat was restored by heating the.* contents of the retort, and it 
\Mws kej)t at iq6 degrees F. for i^ininiJtes. It isthussc*en that this parboiling 
was accomplished at a temperature below the Innlinij fniint of water. After the 
parboiling was completcil it was found that the meat weighed 2^5 ])ounds, 
show mg a net shrinkage in w'cight of 123 pemnds. This sample of meat 
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then tinned in two-pound cans with the addition to each can of two ounces ot 
canning jelly of the following composition: 

Water, percent c 

I’rotein, 1.75 “ 

(’oinrnon Sait / 2 Sc “ 

Ash, 22 

After sterilizing, tlu‘ ( ans were (tj)ened and the contents subjected to analysis. 
The data obtained are as follows: 

^V.'^ter, ^>2.47 penent 

Total ]>r<)tein, 24 S8 

Insoluble pnttein, 22.25 

IVoteoses, j>ep(orn s, .ind ^el.iliu, 2 

Mealb,ii(s, I 

bat p S7 

Ash .or 

Salt, ,9 

Composilion oj ParhoUUi^ WuUr.- 'I’he lirpior, tifter jrarboiling the above 
sample, weight'd 2S0 pounds and had tlie following (om])ositi()n: 

alcr 0002 ])('rr(‘nt 

I'rolein, “ 

Meat bases, « 

Ash, [25 


Salt,. 


•05 


The above ditta slu>w that the getu'ral elfeci of parlroiling upon the canned 
meat is to diminisli its content of water. ( )nly ,i .small quantity of the soluble 
proleidsis foutijl in theli(juor,an(l the other print ipal constituents remt)\e(l,aside 
from Witter, are tlie meat bases and inineiMl ttrntent trr ash. The f.it in tlic 
^ soup litpior Wits not determined bt't ;t\is(* it rist's to the surfiicc and is not in iiny 
sense a constituent t)f the litjuor itself, ('onsidonible (luantities of fat were re- 
moM'd in })iirboiling, the amount dept'iuiing largeh’ ii])on the tempeniture. 
pd a lt)W' tem[>eridure ol piirboiling, such as tiescribetl, the amount of fat se- 
cured i.s far less than when the temperature t)f [Kirboiling is higher. 

Table Suowinc the CoMi'\KAir\K I nir r of I'xRiioni.Nt; a\u STERii.izLvt; ui>on 
no- 1 ursu 10 1 f. 
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CONSTITFKNTS, 

< 


1 MRV nt> by 

H.-iun.., 

.‘Xnni-n iv 
Canninc.. 

11F C ANsm 
FUj r As 1 )K- 
TI RMisr n BY 
Analysis. ' 

• % 

Water, 

Protein, 

Meat bases, 

-54 (>. 

j 

T 4 .S 

I22.r 

.1 

I.bs. 

14.1 

.1 

I>bs 

146.8 

. 585 

Fat, 

1 

1 

•t 

.0 


Ash, 

00 “t I 

1 3 -t 

• 1 

13.2 


23.2 

Salt, 

•7 

.2 

2.1 

Undetermined, 

1.2 

c 

.2 

• 4 , ’ 

Total, 

1 358^ I 

1 
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Preparation ej Canned Beef 'ivith }fore Intensive Parboil in another ex-, 
periment, determining lliceiTect of the changes proiliued Ujum the fresh meat, 
more \i|^orous jjreparatory oj)crations were |)erformc<l. Samples were secured 
from eight healthy carcasses f(y use in this determination. Half of the sample 
was rediued to sausage and secured for analysis as described, and the other 
submitted to parboiling, slerili/.ing, and anahsis. 


t’()Ml'<JSlllON' O! 1111 SWIIMF (ir I'kisu M V m . 


VV.itvr, Oo i><-ncnt 

'I ot.il prnti m, If) Si “ 

liiMilulih jiroif in 1 “ 

(ilol.uhnN tof. 

I’toti (isfs, jit, pioni anti l.iiin, i of) “ 

M.at II- 

lat, lof.S “ 

A.li, .• i.M 

Salt 


'I'he original sanpile reprevemi.d o\er a tliousand poineb 'I'lu- opposite 
sid«'^ of tile (aixa'^ses were jirep.ired h-r (anning .ind prodiued the f( Mowing 
amount of articles .is sold oji the inarhet: 


Tol.i uc'inlit of half ( an asst s, 1,7^1 ]K)un(ls 

Uilo 5^ “ 

SrolU ^ It “ 

5 loins if)f) 

3 tcruh rl'tins il 

siilnin hulls ’.H , “ 

^ Ixinch ss strips “ 

8 ninip liuti^ -- .... V' “ 

8 flank sO-aks ' S “ 

8ki«lnc\s () ” 

2 1 lx'<’f hams, 2f)i “ 

Shank meat, Si; ** 

Soft Ixmcs 1<>H, “ 

Shank Ihuks, 107 '* 

'hank tallow, IV " 

('ahning nuMl, •. 5')8 “ 


The abo\e data show that only about one-thinl of the whole carcass is suit- 
able for canning purposes. The best and juiciest piece's, it is notit e’d, are cut 
away and sold for other tiurposes. In e.xplanation of the above data it should 
fee stated that only the fore-quarters of the carcas-^ w'crc used anti Jiot the whole 
carcass. > 

■ The’abovcisanothcrc\idenccofthefact that canned meat is not tif first-class 
quality. .This, howtner, does not imply that it may not be matle f)f healthy 
animals nor that it is not nutritious. 'I'hc canning of low grade meats tends to 
raise the price of the higher grades. 

' Parboiling.— The parlwiling of vhis sample wa.s accomiilisherl in the follow- 
ing manner: The meat was first placed in cold \\ater, 50 degrees F.. and 
heatec^by means of inj^ted steam. In five minutes the lemjHTaturc had 
reached 122 degrees F., and at the end of eleven minutes tfie boiling temperature 
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,was reached and continued ^or one hour. The soup liquor resulting irom the 
patboiling weighed 1,500 pounds and had the following composition: 


Water, OO.08 percent 

I’rotein, cx; “ 

Meat V)ases, 2^ “ 

28 “ 

^alt “ 


These data show that, as in the other cases, the thief extraction from the 
meat during parboiling is water and the next most imj)ortant remtwal is of 
meat bases and mineral matter or ash. After sterilizatiofi in the usual way the 
cans were opened and the canne<l beef subjected to analysis. The composi- 
tion of the canned beef was as follows: 


Water, 

Total protein, 

Insoluble pnjU'in, 

Proteoses, peptones, and g< latin, 

Meat bases, 

Fat 

Ash 

Common salt, 


56 1 8 pen 

57 
-’7 0 4 
8 0-5 
I t4 
7.72 
.82 
.04 


Composition oj the Fresh and Conned Meat , — below is found a fable simi- 
lar to that alrciidy given for the other sample, shemij^g the composition of 
fresh beef and the resulting caitncd beef. 


• 

CcNsriTUFNTS. 

• 

I’Rhsii Hi'H' 

1 \1KA( IH> HV 
lion iN«.. 

Anon) m 
Canmn*.. 

CoMPosn 10 
OK Cannki 
Hlfk as I) 
TI-RMINH> fl 

Anai ysis 

• 

• t 

T U 

1 t.S 

I 4 )s 

I.bs. 

Water 

414 

248 2 

12.f) 

184.3 

Proteins, 

100 

. 


. 101 

Meat buses, 

<>7 

8 4 


4.6 

Fat, 

b.t 0 

8‘)-2 


24.7 

Ash 

() 8 

4.2 

!!!! 

2.6 

Undeterm^ed, 

5 5 



2.8 

Total 

508 



820 


From the abo^ table it is seen that the shrinkage during parboiling amounts 
to 46.49 percent of the weight of the fresh meat. Of this shrinkage 82.85 per- 
cent is water, 14.11 ])ercent is fat, 1.51 percent ash, and 0.82 percent meat 
bases. It is noticed that more than half of the* water originally found in the 
meat is extracted by parboiling. 

It seems rather anomalous that boiling a iubstance with water would extract 
water from it, but in thc^case of meats it is seen that half the water, or even 
more, which a meat contains is extracted fiom it by boiling in water. * 
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The two samples ^i\en are extreme cases in the methoth)f preparmij meats for 
canning. In the tir.st instance the meal is plac'e<l at once into iioi water just* I »c'- 
low thc^hoilin^^ point and kej)l there f«)r onh a short lime. In the seci)nM ca-c 
the meat is placed in cold walj^r and is ])roin4hl to the boiling j)oint and main- 
tained there for one hour. In the la^t case the low tempcTalure of the water in 
which the meat was orijjjinally plac(‘<l laxors the exlrac lion of a i>ortion^tf the 
soluble protein matter, namelx, albumins, yd»)bulins. ct( , whde, on the other 
hand, the lonj^-c ontinued boilitii^ to which it wa^ subjected lemis to decompose 
the ccmneclixe tissues of the meat and cmus(>s tin* lossof Mnall partic lescif the* in- 
soluble protein thus sej>arale(l 1)\ di^inleeratioii. Although in the la^t case 
the shrinkay^e was much ^rcxiter than in the pr(*cc‘din!^ experiment, practically 
no insolulde j»rotein matter was extrai IcmI, mta hanicalb or olhcTwise. 

Cdfifiinn; oj Hrcj without Porhoiliui^. — 'I'o dc'tcu'minc* tlu' amount of shrink- 
aj.:e xxhich t,ikes place and fhc' f^cmc-ral elTect which is j>roducc*d bx' canning 
meats without parboilin^^ sample's were j>rc‘pared, sterili/c*d. and canned in 
the Usual x\ .IX , x\ ith the* exception of the* omission c)f p.irboilini', ( )n ojieniii):; 
the cans it was found in each case that the mc*al h.id shrunk to aliout two- 
thirds of its formc'r xolume and that the jilace was occu|)ic*d bx a licpiid lon- 
tainiin; a number of p.irtic les of solid m.ittc*r. 'I'he .ip))e.ir.in( e of the* sample' 
was muc h*less inxitiin^ than that of nwat c.innc'd after j>.trboilinii;. 

An analysis of the s.^nijile w as m.ide, with the follow ing results; 'Total weiirhl 
-sample, t ounces; wc*i^dit of c.inned meat, 21 ouiuo^. 


<ilc r, n ^ S t jM n cnl 

I’rolt'm ^’7 'S 

Mc'.it li.iscs, . . 1 f i> 

I'.it, .. t^' 

,01 

Salt . OJ “ 

1 'ndi termini d, i 20 » “ 


Composition oj Liquid.— The hci^uid in the c.tn w.i^ examined with the fol- 
lowing result; Weight of lic[uor, 10 ounces. 

pirccrj* 

I’rnii m .mil ^c l.iim, i <, j “ 

Meat h.ist s, 1X4 “ 

\slv ' I 

Sal., ,.,S ... 

• The .above data shoxv that the beef lost 32.06 jK‘r<entof its weight in the 
canning, a little over half of which is xxat*er. 

It aj)f)ears that less prolcin*maltcr is extracted xxhen the meat is p.arlKiiled 
by being plunged into boiling xvalcr than when it is pac ked in a can xvithoui j>ar- 
lx)iling and -subsecjuently subjectecigto the temperature of sterilization. In the 
former case the soluble proteins in meat near the surfac e are c'oagulated }>ef(jrc 
they caji diffuse into the -s^irrounding wafer. In the other case, owing to the 
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Ipw conductivity of meat, the temperature at the surface of the can penetrates 
slo\;'iy to the interior and the juices which arc extracted from the meat carry 
with them protein matter in solution which is afterwards precipitated ty heat 
and remains in the liquid as matter coagulated^it the temperature of steriliza- 
tion. 

It i? seen that parlioiling has many advantages. It extracts less of the 
valuable matter from the meat, it shrinks the meat before j)acking so that the 
dns contain more nutrient matter, and it improves the appearance of the meat 
to the consumer when opened. 

Relation of Canned to Fresh Meat. — In the following table is given the 
number of ounces of (anned meat in a number of cans com[)ared with the 
equivalent amount of fresli beef used in filling them: 


No. (IK {'an. C ^NNUkIO h F, KQI'IVAI km to FkI SH nFFF 

(>unii*b. Oiitufs 

I ^0 44 ^ 

2 , 20 0 426 

3, S 7 

4, 12. f> 10 

5 ">05 .S7 

6 30 6 50 0 

2().0 t 2 . l . 


It thus appears that a can of 26.Q ounces of lieef contiyns, as an average con- 
tent, an amount of moat e<juivalcnt to 42.1 ounces of fresh lieef, and retains 
practically all (tf the nutrient value of the larger (juantity of fresh beef. 

Canned Uam and Bacon.— -It seems unnecessary, as a rule, to can ham and 
bacon properly cured and transported in a suitable manner. There are occa- 
sions justifying the use of these ]>rodu( ts in tropical countries and in other jilaces 
far remote from the sources of manufacture, and where the preservation of 
^hem, by reason the character of the climate, is ditlicult. 

I'he ])roper preparation of thesi* articles, jmcking in tins and sterilizing, makes 
it possible to send them to the most distant points and to have them consumed 
in the most unfavorable climatic conditions. C'anned ham, as it is found upon 
the marl^bt, has a higher percentage of fat and a consequently lower per- 
centage of protein than canned beef, 'bhe ham is packed closely and the 
smaller ]nec%s added for the purpose of tilling up interstices between thf 
larger jiieces of meat and kee\)ing the can full. It is reasonable to infer that 
the added meat is port, although very ]>robably it may not always be so. 

Composition of Canned Ham and Bacon. — The character of the canned 
ham and bacon upon the market may be illustrated by the composition of 
the following samples (these s;imples ^\ere purchased in the oi)en market 
and are presumably representative of the«products as commonly sold ia the 
shops) : 
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^ Adulteration of Canned Ham and Bacon.— From the above data it is 
secn^that the products are probably true to name, and are actually ham and 
bacon.* I'he princi[)al adulterations which are found in these articles are 
preser\atives and coloring matters. M’he coloring matter usually found is 
Sidti)eter which, in one instance, was present to the extent of one tenth of one 
percent and the average ({iiantitv found was one twentieth of one percent. 
Saltpeter is not used as a preservati\e, although it is often claimed by packers 
that suc:h is the case. In the minute ciu.intitic's in which it is emploced it 
has little or no elTect as a preservative if, indeed, it could be deemed a ger- 
micidal substance, d'he princij)al |)res(T\ati\c“ which is found is boric acid. 
In fourteen cases examined, howe\er, <>nl\ two contained this preser\ati\e, 
whic'h shows that there is no nc‘(essit\ for its use on any occasion. Tncler 
the new meat inspection law all mcMt prochuts prejearc'd for interstate and for- 
eign commerce are packt'd undcT dircat snperxision of the Department of 
Agriculture and the use of bomn loinponncD is j)rohibit(‘d. 

Canned Tongue. — Several varieties of cannecl tongue are found ujuin the 
market known as ox tongue, lamb tongue, lunc lu'on tongue, etc . d'he tongues 
of calves, steers, sheep, la mbs, and swim* are the* ones which are usuallv cannecl, 
and they may be previouslv picklc'd bc'fore canning. 'Fhe average comj)osition 
of the canni'd tongue upcm the market i^ shown from tlie following ctiila based 
Upon the e.xamituition of sevenicam samples; 


W iUc r, 

FU t 

rroteiii 

Me.it l*ses, 

( ilvc'ogen, 

Tot.il .ish, 

Of vvhic h coininon s.ilt, 


S'; 1 7 |)er( ent 


... .24 

3 7T 

-’-90 


I The data sfio^y that in the camdng of tongue a kirge c|uantity of fat is 
present, more than the true part of the tongue contains. Nearly all of tlie 
simples examined contained salt|x'ter, the largest cjuantity found being 
.15 percent. 

Adultetfation of Canned Tongue.— It is not jirobable that any meat, except 
the tongue itself, is used for canning, but the contents may not be true to name. 
The fatdre.ssing employed is not spec itied, and proliablv its character and amount 
rest alone with t^ie ideas of the manufacturer relative thereto. Presumably 
the fat should be of thft same animal as the tongue. A critical examination of 
the fat will, however, reveal whether of not this is the case. 

Saltpeter is the most c'ommon adulteration, axici is used solely to impart or 
preserve the red color of the fre.sli meat. Poric acid is also occasionally em- 
ployed. One of the samples contained boric^acid. 

Without inspection of the proce.s’s of manufacture, it is not p.)ssible to be 
assured of the sanitary conditions of the meats w hich are sold as canned tongue 

0 
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ami als(» of ihc "anilan of thi‘ canning itsflf. Tho'sC aro all niattrrs' 

of thi* highf-l ini[M)rtantT to llio tori^unicr, and shoiil<) he altcslnl i)\ |trojjc‘r'in- 
spectioif (ertil'n ates. Under tlie new meat la \\ onl\ the }>roj>er artide^ i an l>c 
cerlilnal In the othi ials ihi t har<?e of inNj)ei thni. 

Examination of Fat as a Test for Adulterations. —It U e\ident,Jroin 
u hat ha^ .ilreadv ht‘en said, that th(‘ ( harai ut of the fats w hii h are Used in the 
canninii; ot ]>r<‘''er\ed imats is n<>t al\\.i\s tlu“ s.inie as that of the nuMt to 
width tlie\ are added. A <areful stu«l> has htrn made in the hi.reau of 
('hemisir\ of the fats extrattid from different tanned meats. 'I'he tiiemit.il 
and ph\ >i( al t harat terisiit s (U* (jjesc fats are i^iven in the follow ini^ t.iMe: 


S ' > M to. 

Ml ( IIS . 

1-MlS' 

I'.'Vs'r 

1. I.IS 
\i y«i K 

Mai mi \i 

1 N'M'.iw 

1 M . HI ( S lU 
)<) KWAI 
("Ml II K. 


( 
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( I'lMl '! 1 1 0 1.1 ( t. 

• • V' s d 0 

.'7 s ' 

I U' 1 5 ' <’• 

d n o 

t; ^ 'Is S 

( IIWI. li -'".4.1 lx . t . 

-• o 7 1' 


1 s W s' 


s • ■ s 

( iru'Ml 1' |"1 iiiU 

.. C s 

1 7 s ’ 1 ' 

, t ^ s ^ i- 

^0 S- 1 ; ; 

f) (' s'^ 

l"'^l 

tl > 

1 L- 

i nr -s/. j 

yS ’ M 

}.) o-(. ' 5 


It liash^tn noliiefi that the t r\ "taU tlejKi-'ited In the e\a|>oratit»n of tllC 
etlxT soluiion of tliiiken fat r(s(nil>le heef ste.irin in shape, hut ate miidi 
bin.dh r .ind nioie (It li( ^{e. J t is s( rn th.il the melt ini' point tif fat in ham .md 
h.Kon is Miller lower tlian in le.i* lard, it is evident, tlieiefore, that this 
fat is iMt lard or, at least, not wlolly tomjxtsed of the Ix'st lanl, hut ]>roh- 
ahl\ I on- i'N of the fat not usuallv employt^l for lard makini' 

Potted Meats.— There is found on the maiket a lan.'t* numher of varieties of 
jiotteii meat. It is dilTn ult to <!«•'< rihe in anv s( iontifn w.iv these jtotted meats 
hec.iust' till* term “[totted” is emploved hy all m.inufat liiriTs ^o <it‘s<ril)e a 
mixture of a itreat manv different arnd les, the I'xat I <omposition f»f vvhnh is 
ii>u.dl\ a trade secret. There is, app.irentiv, an understanding amoii^ m.iiui- 
f:t( lurers that the labels of potl( d ^oods are not intended in anv way to indie ale 
the xarietv (tf meat '"r print ijtal meats (ontained in the pa< k.ii,M\ Jn^^lhe ah- 
.sem e of anv tr.i'le, .sanit.irv, or diemital st.md.ird it is diflitull to make any 
just eritivisir of the diaraeter of the potted ^o<k1s upon tlie markr t. 

, file priiuip.il ohjet t of mentionin»^ them here is to inform the (onsumer of 
the {)rol)al)le diaraeter of the polteil ^o<»ds wliic h he n).i\n<»ns*ume, .and let 
him understand that it is hy no means lerl^iin that the name (»f tht* nu-.il u]M)n 
the label destrilies the tharac tej of the meat which he is ai lually eatini'. The 
chief ohjevl in the manufacture of {lotted meat i.s to make a sujijily of uniform 
charact t and consi.stency, and {^rojicrly s{)icedand tlavored toaltr.ut and hold 
the patr inas'e of the consumer. * 

A cert.’in dej^ree of condstcncy is established by eai h manufadurer f'»r eai h 
variety potted goods ma^te, and to oljiain this consisicijt e more or less fat 
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‘meat of some kind is added. It may thus be of some advantage to add the 
faf of pork rather than the fat of beef or mixtures of the two. It is claimed 
by many manufacturers that a single kind of meat does not give the^ desired 
flavor in potted and deviled goods. Therefore, meats of different origin 
are Jnely ground and mixed together, and a sufficient quantity of oil or fat 
added to secure the required physical consistence. For this reason cured 
meats, such as beef and pork, are often preferred for making }K)tted and 
deviled meats because of the agreeable flavor and aroma which they impart 
thereto. These meats are therefore used in [Mating, although they cost more 
than corresponding quantities of fresh meat. In a character of go(xls so varie- 
gated as these it is impossible to lay down any rule which may guide the 
consumer in his choice. The widest latitude is left to the manufacturer, and 
the only real protection is in a strict insi)ection of the factory or factories where 
such goods are made. It is there only that the character of the materials em- 
ployed and the quality of the condiments or other substances added can l)e 
determined. The day is doubtless rapidly approaching when consumer^ will 
l)e j^erfectly protected in this matter, and when no cannerl, potted, or deviled 
meats of any description will be allowed to enter into commerce without 
bearing the certificate of competent inspection officers as to the kyidof meats 
used, their sanitary character, etc. 

Potted meats should always he carefully sterilized and the contents of the 
tins should be consumed as soon as jio.ssible after they are o|)ened. 

Potted Beef. — Pottefl beef corresponds more closely to the character of 
the meat rftimed on its label than dv any of the other |K>tted products. Of four 
samples of commercially {Kitted beef examined in the Bureau of Chemistry 
only one ajijieared to contain any other meat than beef. The comjio.sition of 
the potted beef is shown in the table on {lage 5 v 

Adulteratioh of Potted Beef. -From the following average data it is 
seen that the {)rinci{)al adulteration in {uitted Wf, assuming that ihe meat is 
beef, is starch. Two of the four sam{)les contained starch, one more than 14 ^ 
percent and one more than ii {KTcent. I'he admixture of starch is evidently 
solely ftir fraudulent purjHises, to increase the weight and bulk with a very 
much cheafier substance and one for which no nece.ssity for the addition can be 
•claimed. It also increases the quantity of water which the product vcili^ 
, carry. Saltpcfer wys found in one of the four samples and boric acid in two. 
One of the samples contained a large quantity of tin, due probably to the 
action of the potted meat upon the tin lining of the can. 

Potted Deviled Meats. — The term “devileS meat” is applied to a mixture of 
finely ground meat with spices, condiments, and other sulistances, and, like the 
term “potted,” is used rather to indicate a miscellaneous mixture than any 
single compound. » 

All that has been said respecting the composkion of potted Aeat applies 
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with equal force to deviled meat* 
If there be any difference at. all 
it is understood by the * term 
deviled that the spices and con- 
diments are more pronounced in 
chanicter and greater in quantity 
and the miscellaneous character 
of the goods more pronounced. 
Under the terms of “deviled** 
and “|)otted“ may be found 
every kind of mixed and miscel- 
laneous finely comminuted meat, 
tlavoreil with all kinds of condi- 
menlal substances and prepared 
so as to apjieal as strongly as 
p()ssif)lc to the taste and desire 
of the consumer. 

It may be sjiid, in connection 
with these gwxls, that there is 
no olijeclion whatever to their 
manufacture and sale provided 
the meat used in their prepara- 
tion is sound ant^ sanitary, the 
conditions of manufacture clean 
and free t)f infection, and pro- 
vided the fraudulent additions 
for the pur|K>se ^of increasing 
bulk and weight are excluded," 
together with injurious preser- 
vatives and coloring matters, such 
as borax, siltpeter, sulfite of 
srxla, etc. • 

Potted and deviled are not 
the only terms, however, which 
are used to express miscellaneous 
mixtures of meat products. The* 
term “pAt^s” is also employed 
for a large clas.s of goods, among 
which the principal ones are the 
familiar pAt& de foie gras, 
which should Ije made largely 
of fatty goose livers. 
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CompoBitioD of Pdt4s. — The result of the examination of large quantities 
of pat^s in the Bureau of Chemistry indicates that they are made up principally 
of thtf meat of beef and fxirk. It is not quite certain in any of the q| 3 es that 
the highly prized livers of fat geese have been employed to any considerable 
extent. There are no forms of comminuted meats of any description which are 
80 olijectionable in name as those that are sold under the name of pAt^s, es- 
pecially when they are ascribed to a ])art(cular composition, as is the case with 
pAt^ de foie gras. As has been remarked before, there is certainly no objection 
to the manufacture of these mixtures, l)ut misleading statements concerning 
them arc to be condemned. The manufacturer and consumer of pAt^ de foie 
gras should establish some standard of the pertenlage of goo.se livers which they 
should contain, and each package should be accom{)anied by an ofticial certifica- 
tion that it has been inspected and found to lie up to the standard. It is only 
in this way that the public tan be protected against fraud and imposition. 
Where no descrijitive word at all is used w'ith the word paid there is no reason- 
able limit to l)c ])laced upon the kind of meat used, provided it is of a sound and 
sanitary character. The term pAte itself means a mixture and, therefore, it is 
no decejnion and inifiosition upon the public to sell a jiAte of a miscellaneous 
character, provided it does not bear any false statement regarding origin or 
character. ‘ 

The mean composition of forty-three samples of pA|^s and purges is found 
fn the following data: 


Water, 

Waterwn fat-free substaner, 

Fat, 

Protein, 

Meat biiM's 

Starch, 

I'otul ashf 

Of which sodium chlorid... 


.45.87 percent 
71.18 “ 

35-41 “ 

II.Q2 ** 

, .82 


7-44 

2.88 

•97 


From the above data it is seen that the })ates are characterized by a ver}* high 
percentage of fat and a corres|H)ndingly low jiercentagcof protein. A very large 
majority<of the sample.s examined contained starch, the highest quantity found 
being 1 5.80 percent. Only two of the samples were found to contain saltpeter; 
six containecl|boric acid and three benzoic acid. Tin and zinc were found in 
few cases. * 

• Principal Adultchtions of Mixed, Miscellaneous, Potted, Deviled, 
and Comminuted Meats. — As has been observed in the analyses of the com- 
mercial articles which have been submitted it h evident that no detection of 
the adulteration of these minced meals with impure, fragmentary, diseased, or 
unwholesome articles is possible in st) far,,as chemical analysis is concerned. 
A microscopic analysis also often fails to reveal the true character of the meats 
which have been used in the preparation of these products. Henc^^the adul- 
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teration of these goods with diseased, unwholesome, unfit, and unsanitan- meats 
cannot l>e controIIe<i nor even positively affirmed after the meats are pre[)ared 
and cetined. Such adulterations are doubtless frequent and are the most ob- 
jectionable. The only proteotion to the consumer is in a certificate of ins|)ec- 
tion before preparation and packing. The ci>nsumer, by refusing to purchase 
such comminuted meats in the absence of such a certificate, would s(K)n com|)el 
the manufacturer to secure ofiicial insj>eclion and certification of his })ro(lucts. 

Adulteration with Starch. — One of the chief adulterants in sausiiges and 
prepared meats is starch. It has been said by some hygienists that starch is not 
an objectionable adulterant on hygienic grounds. This, however, is not 
strictly true. The injection of large (juantities of stan h into meat tends to un- 
balance a ration whic h i^ fived witli certain quantities of other focnl and tends to 
increa^e the j)ro[)ortion of starchy matter therein. There are many c'onditions 
of disordered digestion in which such increa'^es of starch, unknown to the 
physician or patient (»r even known, are highly objectionable. Hence the use 
of starch as an adulterant in meat of this kind is reprehensible on hygienic 
grounds. The princij)al purpose for Using starch is deception. Starch in- 
creases the bulk and weight of goods, and, in the process of cooking, prevents 
undue slyinkage. The consumer, therefore, thinks that he has secured a 
larger quantity and better quality of meat than he really has, and is, to this 
extent, defrauded anti deceived. 

* Preservatives. — The preser\ati\es which are princqially used in meat are 
borax, boric acid, sulfite of soda, and benzoic acid. All of •these preserva- 
ti\es have been .shown, by the work of |nan\ in\estigators, to be deleterious 
to health. They should Ik; rigidly excluded from all meat as well as other 
food prcxlucts. 

Coloring Matter. — Dyes are frequently used for cedoring sapsage and other 
minc ed meats. All such dyeing materials are re]>rehen.siblo^ both on ac'counl 
of the danger to health and deception. Preserved meats gradually lo.se the 
natural red tint of the fresh meat, and to that extent the colc)r is an index of the 
time during which they have been preserved. Inasmuch as consumers prefer 
fresh meats preserved as short a time as prissible, they are deceived and to 
that extent injured by the use of dyestulTs which impart to preser\ed meats a 
fresh apf>earance. • 

Indirect Coloring Matter. — Certain chemicals, whuh of themselves have 
no color, serx^e to fix and hold, or even accentuate, the natural color of meat 
The twq principal chemicals u.scd for ftiis purpose are sa It [)eter and sulfite of 
scxla. Saltpeter is used generally in preserved meats to retain and accentuate 
the red color thereof. Sulfite of soda is used principaUy on fresh meats, where it 
acts lx)th as a preserx'ative and as aftretainer of color. Sprinkled over the freshly 
cut surface of fresh meat, sulfite of soda presenes thqred tint, and the easterner 
thinks^ it^has just been c«t. In this way he is deceived. Both of these sub- 



MEATS. 


S6 

stances are highly objectionable not only on account of deception but on ac- 
count of being injurious to health. In the case of saltpeter, the general opinion 
concerning its therapeutic action is that it is not a proper substance 5 to mix 
with foods. It is no more than fair to the consumer, therefore, for the packer, 
if he deems it necessary to use bodies of this kind, to plainly state upon each 
packa'ge the character and quantity of preservatives and coloring matter 
employed. The consumer is then left to judge for himself whether or not 
he desires to cat these bodies. 

The principal objection to notifications of this kind is that the consumer, not 
being an expert as a rule, cannot form any intelligent opinion respecting the 
desirability of these sulistances in food. He is more apt to be guided by com- 
mon practice in this matter and by his own opinion than by any general prin- 
ciples of chemistry and hygiene. 

Potted Tongue. — The term “potted tongue” may apply equally to tongue 
of a single character, such as beef, lamb, pork, or swine, or the mixture thereof. 
The examinations which have been made of the potted tongues of commerce 
do not indicate whether they are of a single character or whether the tongues 
are derived from a variety of sounes. 'I'he mean composition of twenty-one 
samples bought in the open market, as found in the Bureau of Chemistry, is 
given in the following table: 


Wfttcr, 

Water in the fut-frcc substance 

Fut 

Protein 

“ 

^.1 ** 

Meat Ibises, 

Total ash .* 

75 “ 


Adulteration of Potted Tongue. — In the samples examined above starch was 
found in four qases, the large.st amount being 11.6 percent. Saltpeter was 
found in eighteeh cases, the largest amount being .06 percent. Tin was 
present in thirteen cases and zinc in eiglU cases. Boric acid was -found in 
fourteen cases. 

From the above it is evident that the princi^xil adulterations in potted tongue, 
aside froih the use of meats which are not tongue, and which chemical analysis 
cannot disclose, are the addition of starch, salt})eter,tin,and zinc, the two latter 
derived cithea from the solder or from the can in which the goods are placed: 

Canned Poullry.—Other fresh meats, in addition to beef and pork, are 
canned in a fresh state. In the case of {xiultry the fowls are dressed and 
drawn and the whole carcass boiled until the meat is sufficiently cooked to fa- 
cilitate the separation from the bones. The bones are then removed and the. 
meat is canned and sterilized by practically the same method as practiced with 
canned beef. Game and wild fowl mentis are also subjected to the same 
proce^ of canning as th|; domesticated chickens, geese, ducks, turkeys, etc. 
In general \l may be said ihal tbete ate no dlftetences \n ibe 
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employed, but the important question to the consumer is the character of 
the raw materials used, the sanitary conditions which attended their prpp- 
aration^nd their freedom from admixtures of other meats cheajier in’price 
and of different dietetic valueg. 

Adulteration of Canned Fresh Meat.— Fortunately the process of steriliza- 
tion is of such a character, when prof>erly carried out, as to exclude all necessity 
for the addition of any preservative substances to canned fresh meat. The 
use of ordinary condimental substances in moderate c|uantities cannot be re- 
garded as an adulteration. Hence, the addition of small quantities of salt, 
sugar, vinegar, and the ordinary spices, when used solely for the improvement 
of the taste and flavor and not for preservative purfK)ses, is regarded as unob- 
jectionable. 

The common preservatives used in canned meat are, first, those which give 
color to the meat and preserve its natural red tint. For this j>urj)osc salti)eter 
and sulfite of soda are most commonly employed. Red dyes of any description 
are rarely, if ever, found. The preservative which is used most fretjuently in 
canned meat is borax or boric acid. That this use is not necessary is evident 
from the investigations which have been made by many investigators which 
show that in most cases no ])reservatives at all are used. 'Fhe addition 
of any chemical preservative is, therefore, to Ixi regarded as unnecessary and 
as an adulteration. « 

•The use of any diseased, tainted, decom[X)sed, or filthy meat, even if it is of 
the same origin as that in the tan, is an adulteration of the moit serious char- 
acter and one that can only be effectuallv controlled by the ins|)^cti(jn men- 
tioned. The adulteration of the meat of fowls of all descriptions by (hca{)er » 
meats, such as jxjrk or veal, even if they Ije of whole.somc and sound ( harat ter, 
is an adulteration said to be often practiced and one which it is difticult to 
detect if the particles of meat are finely comminuted. , . 

Standard for Preserved Meats. — The standard for preserved meat is the 
same as that for fresh meat which is given in ('ircular 19, Office of the SecreUiry, 

U. S. Department of Agriculture. The meiit must be sound, wholesome, 
clean, freshly taken from the slaughtered animal, and not from one that has 
died from disease, suffocation, or accident, and must conform in name and 
•haracter to the meat of the animiil. 

Frequency of Adulteration, — I'he examination made of numerous samples 
of canned meat by many investigators shows that the adulteration of these 
foods is rather common but by no means general. 

Canned Horse Meat. — Horse meat is commonly used for human footi in 
many European countries, although it is believed that it is not u.sed to any ex- 
tent in the United States. When procured from healthy animals in a projxnr 
way there is no hygienic objection to its use, though it is considered to be some- 
what tou0ier than the flesh of other animals more commonly employed as food. 
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but that in probably due to the fact that horses are not raised for food purposes 
and are usually not used for such until they are worn out in domestic service. 
There are many sentimental and often religious objections to the useiof horse 
meat, but experience has shown that it is wholesome and nutritious. Horse 
meat is characteristic in containing more natural sugar, commonly known as 
glyc^en, than any of the other ordinary meats used for human consumption. 
It approaches in its content of sugar some of the shell-fish flesh, such as that of 
the lobster. Trac tically all of the horse meat which is j)reparcfl in this country 
is exported to Euro])e. d'here are cases, however, on record of the sale of 
horse flesh to domestic consumers. Especially could it be used in this way in 
the form of sausage or other finely comminuted products withoi t much danger 
of detection. 

Composition of Horse Meat. — A number of samples of horse meat of un- 
doubted origin and wholesomeness have been examined in the Bureau of 
Chemistry and the data tabulated. The average composition of sixteen 
samples of horse meat, representing diflerent [larts of the carcass, is shown in 
the following table: 

Water, 

Water in fat-free sul)stan( e 

Fat, 

Protein, 

I’rotein insoluble in w.iIit, . . . 

(b'latincnis protein 

Meat twises 

(ilve<»gerH 

Ash, 

• • 

Composition oj Dry MalerioL — 

Protein,. 

Fat .... 

Ash 

Undetermined, 

The high |)ercentage of glycogen in horse meat is one of the safest 
methodi«of determining its character when comminuted or cut up into piece? 
so small as not to be identified by the usual anatomical characteristics. Very 
few other k^pds of edil)le flesh contain as much as one percent of glycogen. 
Glycogen is a transitory product which tends naturally to be broken up into 
t)tber substances, and^ hence, even in horse meat after .slaughter, it may rapidly 
disappear and thus, unle.ss the meat* is e.xamined at once, very little glycogen 
may be found in it. A suifer test for horse Meat is in the nature of the fat 
therein. This fat does not tend to change as the glycogen does, and, therefore, 
in a pure preparation of horse meat ev%n in a finely comminuted state the 
separation and examination of the fat will lead to a determination of the char- 
acter of meat employed. The fats of horse meat l^ive a lower meWng point, 


.67.98 percent 
.27.71 “ 

. 3.18 “ 

. 1.13 


69.81 percent 

....76.01 ^ 

9.61 " 

....19.47 

-t..i 4 83 “ 

.... 1.23 “ 

1.70 “ 

.... 1.82 

i.oi “ 
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a higher iodin number, and a higher heat value when mixed with sulfuric acid 
than those of beef. 

Indq^d, these differences are so marked as to afford a ready means "of de- 
tection to the practical chemist. Even in the mixture of horse meat with other 
meat the variation in the character of the fats will be such as to lead to a correct 
judgment resixjcting the approximate amount of horse meat which ha^ been 
used, provided it forms any notal)le amount of the mixture. 

Canned Cured Meats. — Steriliziition is such a certain method of j)reventing 
the decay of meats that it has now come into use to a large extent in the final 
preservation of shipments of cured meats. I'hc object of curing, as has already 
been stated, is not merely to prevent the meat from decaying, nor is it intended 
to inhibit entirely enzymic action. On the contrary, if the method of Hiring 
were such as to entirely stop fermentati\e action, the llavors aiul aromas of 
preserved meats, upon which their value somuth dejiends, would be eliminated, 
and we would simply ha\’e a mass of tasteless meat, preserved from decay by 
the application of chemical ])reservatives of a charai ter to imparl neither lla\ or 
nor aroma to the meat and at the same time prexent the activity of the various 
ferments abox'c described. Such metluKls of preparation, natundly, should 
never be of general use, becau.se in tured meats the consumer demands the 
fi;ivor which naturally jiroceeds from the ordinary method of curing. After 
( uring and when sul^’ected to transportation the meats may undergo decom- 
]K)sition and reach their destination in a spoiled state. 'I'o avoid this it has 
been a customary practice to pack the meat in a chemical pres^vativc, such as 
borax. This is, however, a very objectionable (iractice because even in the 
cured state the meat is still absorptive, arid the borax, which is packed exter-% 
nally upon it, as a precaution during transit, must necessarily |>enelrate to a 
certain extent to the interior of the meat. By jxicking cured meat in tins and 
subjecting the.se tins to sterilization complete immunity fron\ decay may lie se- 
cured and there is no damage done to the aroma or llavor. We, therefore, find 
upon the market at the present time in tinned, canned, or potted form almost 
every variety of meal that is used either in a fresh state or after the usual 
method of curing. » 

f Canned Sausage. — One of the most important of cured meats which is 
jfcffered for sale is .sausage. Sausage may be canned either in the /resh or cured 
state and, of course, may be adulterated in both conditions.,, Canned .sausage 
should have a clean bill of health from the local ins|)cctdl- the .same as any other 
meat food. • 

There is, perhay^s, more r8om for deception in the manufacture of sausage 
than in almost any other form of comminuted meat. When proyxrrly treated 
with condimental substances, sucji as salt, spices, vinegar, etc., sansages are 
highly prized as a food product, and justly so. In the canned state .sausage 
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should undergo no other manipulation than spicing and sterilization at a tem- 
perature necessary to kill all fermentative germs and prevent decay. 

Composition oj Canned Sausage. — Twenty-five samples of canned sausage ex- 
amined in the Bureau of Chemistry had the following average composition: 


Water S^-Si percent 

JWaler in fat-free substanc 75-59 

'Fat 

Protein ^ 

Protein in8f)luble in water 1 1 -37 ** 

Gelatinous protein, i-2i “ 

Meat bases, 67 “ 

Ash 2 86 “ 

Stxlium rhlorid 1 02 “ 


The alx)ve data show that canned sausage differs largely from fresh meat in 
its composition, especially in the much higher content of fat and lower content of 
water which is found therein. 

Adulteration oj Canned Sausage.— The principal adulteration, as has already 
been stated, is in the admi.xture of meats of unknown and miscellaneous origin 
and possibly inedible in character. The degree of comminution to which 
sausage is subjected renders it difficult in the inspection of sausage itself to 
determine the character of the animal from which it is made. The study of 
the fat is the most useful guide in such cases. Presumably sausage is made 
almost c.xclusively of beef and |x)rk, but, us a matter of f{ict, much which is not 
eaten under its own name may be found in sausage. 

Next to the iptr(xluction of meat of an improper character the most important 
adulteration is the common use of starch. Starch is very much cheaper than 
meat, and its abundant use enables *a greater profit to be made. It is highly 
esteemed, also, as a '‘filler,’’ on the ground that it prevents the shrinkage of 
sausage when fried. Starch granules under the influence of heat are gelatinous, 
{lolding moistul'e with tenacity and preventing shrinkage in bulk. 

The presence of starch in sausage must be regarded as an unjustifiable 
adulteration unless the amount therein is plainly marked on the label of the 
package. 

The Uii9 of preservatives in the curing of sausage is a very common practice 
and, hence, canned sausages are found to often contain boric acid or borax 
and sulfite of soda esj)ecially. Dyes of various kinds are also used in coloring^ 
sausage or its covering, largely of a coal tar origin. 

• The proper safeguafd for the consumer in regard to the character of sausage 
is in the inspection of the factor)\ It is highly important that each municipality 
and state should have a rigid system for the inspection of sausage,’ and the 
sausage thus inspected should bear the certification of the kind of meat used 
and its general character. The presence^ of inspectors in factories would 
prevent the use of preservatives which, it has been shown by the researches of 
many investigators, are prejudicial to health. 
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Magnitude of the Meat Industry.— According to the census of 1905, 
there has been a large increase in the slaughtering and meat packing industry 
in the United States, as compared with the statistics of 1900. The ddta for 
the Onsus of 1910 are not ye^ available. Owing to the extension of the meat 
inspection service there are now 876 establishments in 240 cities and towns 
under inspection. The number of animals submitted to ante mortem iwspec- 
tion in 1909 was 56,545,737 and to post mortem in.spection 55,672,075. Of 
this latter number 141,057 were condemne<l. 

Comj)arative figures for 1905 and 1900 arc show n in the following summary: 


Number of establishments, 

Ca[)ital, 

Salarie<l otTu ials, clerk'^, ct( 

NumlxT, 

Salaru-s, 

\Vaj?c-earniTs: 

Average numlxT 

Wages, 

MLsci'llancous (.‘xpiMist-'., 

Materials used: 

Total cost, 

.\nimals sKiughtored: 

Beeves, 

Sheep, 

Hogs, T 

• C'alves, 

.All other, 

.All other niateriaK, 

Products; 

Total value, 

Heef— 

Sold fresh 

('anned, 

Salted or cure<l, 

Mutton- 

Sold fresh 

Veil- 

Sold fresh, 

Pork — 

.Sold fresh, 

Salted, 

Hams, smoked baton, etc.,, 
Sausage, fresh or cured,..., 
All other meat sold fresh,.. 


Refined lard, 

Neutral lard,.... . 
Oleomargarine oil, 

Other oils, 

Fertilizers, 

Hides, 

Wool 

All other products, 


PkKI KMT of 


tQOS. 

IQOO . 

JN( kkask. 

92Q 

021 

.8 

$237,600,440 

$i8t), 198,264 

25.6 

12.07s 

10,227 

18.0 

513,377.90^ 

$10,123,247 

32.1 

74.I.P 

68,534 

8.3 

$to, 447-574 

$33,457,013 

20.9 

30,623,108 

2t,0t)0,4I2 

27'3 

.... $805,856,969 

$^>83-583-577 

17.9 

$289,040,030 

$247..365-8 i 2 

16.8 

.... 44,359-^^4 

37.'37-542 

10.4 

.... 3^6,7^5,4.30 

278,736,961 

18.3 

12,666,942 

7-3’56,56 o 

72.2 

61,905 

556.8^9 


1 29,963,958 

112,426,803 

154 

$913;9I4,624 

$785,562,433 

16.3 

.... $247,135-029 

$211,068,034 

17.1 

7,697,815 

9.167,531 

17. ]♦ 


9,6t>i,834 

l6.i* 

$36,880,455 

$32,963,219 

11.9 

$12,856,369 

$7,812,714 

64.6 

$91,779,323 

$84,019,387 

9.2 

116,626,710 

88,674,016 

^ 3*-5 

132,210,611 

148,666,859 

11.1* 

25,056,331 

21,472,413 

,6.7 

9,579,7*8 

7.81 3. 078^ 

22.6 


52,620,348 

40.8 


^8,588*350 

i.i* 

10,201,911 

11,482,542 

II. 2* ' 


3,440,358 

24-5* 


3,300, »32 

33-3 


33,925.011 

30.1 


3,335,824 

56.8 


47,548,983 

61.7 


♦ Decrease. 
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GENERAL OBSERVATIONS. 

It is’evident, from the foregoing description of the methods of preparing and 
sterilizing meat, that it is a process which conynends itself both on account 
of the economy in the use of meat which it secures and because of the nutritive 
value •f the products obtained. 

The real value of the products must necessarily depend upon the selection 
of the raw materials and the sanitary conditions which attend their manipula- 
tion. Experience has shown that it is not safe to leave these matters to the 
packers themselves. While, doubtless, the greater number of packers w'ill 
exercise all possible care in the selection of the materials and in their jirepara- 
tion, human nature is of such a character that when opportunity for deception, 
fraud, and illegitimate gains are presented there are always some who take ad- 
vantage of them. Hence, it may be safely said that no tinned or canned or ster- 
ilized meat of any description should beallowcd to enter into consumption except 
when prepared under the inspection of qualified municipal, state, or national 
ofiicers. The health of the animal furnishing the meat should be ascertained 
by inspection both before and after slaughter. This insf)ection should be of 
the most rigid kind, and all diseased animals should be excluded from entering 
into standard products. If it be claimed that there are certain diseases whi( h are 
local only in character and which do not affect the whole^imeness of the w hole 
carcass, special provisions can be made for this kind of meat. If admitted into 
consumption attall, it should be under a ])ermanent label or lag by which the 
intended consumer would be informed of the character of the contents of the 
•package. 

I'here is a reasonable doubt resfK'cting the suitability for human food of 
carcasses of animals afflicted in a moderate degree with tuberculosis, pleuro- 
pneumonia, lump}4 jaw', or other contagious or epidemic diseases. In all such 
cases the rights of the consumers demand that the benefit of the doubt should 
be given to them and not to the owner, manufacturer, and dealer in any of the 
products they consume. Such meat w ould then enter the market under a sepa- 
rate grad^and commaiid a lower price, and when consumed no one would be 
deceived respecting its character. 

It must be^idmitted, even if such meat be regarded as wholesome, that,, 
it is of inferior character, and cannot in any justice demand the right to pass 
uhder the name of higher grades of the article. The sanitary condition& 
under which such meats are prepared are of the highest importance. The 
slaughter house should be clean, and provided with good ventilation and 
natural light. The workmen should be free of disease, neatly dressed, and re- 
quired to observe all necessary sanitary precautions. The debris and fragments 
of the packing house should be carefully removed and so disposed of as to pre- 
vent any suspicion that any part of them enters an^ of the product of the 
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factory. Municipal, state, or national insi)cction .should lx; frequent, thorough, 
and entirely removed from any |x^ssible intluence of the packing busines.s itself. 
Com{x;tent veterinary exjxrts should pas-s ujxm the state of health of each var- 
cass, and any one found diseased in any way should lx; subjected to a further 
careful ins{)oction to see whether it should be admitted, under jumper label 
and notification, as human food or consigned to the fertilizer heap. It is •nly 
by such inspection as this that the consumer can secure adtnpiate protection. 
After the meat is once in the can insj)ection will only reveal whether or not 
preservatives and coloring matter have been used, or whetherthecontentsof the 
can are sjM>iled or in a state unfit for consumption. \o examination of the 
contents of the can will reveal in a .satisfactory manner the state of health of the 
(arcass from which the meat has l>een secured or the .sanitary conditions under 
which it has been prepared. It is hofied the new methods of ins))ection es- 
tablished by the .Secretary of Agriculture w ill secure the ilesired purity of meat 
products. 


LARI). 

The fat of swine, properly separated from the other tissues, is known as lard. 
The process of separation is termed “ rendering.” V arious methods of render- 
ing are practiced, all depending, however, upon the use of heat, which liquefies 
the fat and gradually fre^s it from its connective tissues. 

Parts of Fat Used for Lard Making. — In the making of lard the highest 
grades are produced from the fat lining the back of the animal a^d that con- 
nected with the intestines. The sheets of fat which are found lining the back 
of the animal furnish a variety known as leaf lard. All jiarts of the fat of the 
animal not used in the meals thergsclves may be used in the manufacture of lard. 
In the preparation of the carcass, the parts cut off in trimming the piei esand i on- 
taining fat arc .sent to the rendering lank. The leaf lard is a[so* removed by 
tearing it otT from the back of the animal, and the intestinal fat is separated 
from the viscera in like manner. Tliere is probably no question of wholc- 
*someness lx;tween the lards made from different parts of the carcass. The 
lard differs in its chemical composition and its physical consistence a»deter- 
mined by its location in the lx)dy. Inasmuch as it is imjK)rlant that lanl 
should have a cortain degree of consistence even in summer time q/id not l>e- 
^ome too .soft or liquid in character, 4he lard w hich has a high ipel ting point i.s 
preferred, especially during the summer. The lards mad^ fnim the feet and 
some other parts of the hog have lower melting points. The different kinds of 
•fat from all })arts of the animal nfight be mixed together and a lard made there- 
frofn representing the average consistence ’of the fat of the whole Ixxly. A 
small quantity of stearin is often acjjjed to raise the melting fx)int, !)ut the 
addition of this substance without notice must be regarded as an adultera- 
tion. 
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Ifames of Different Kinds of Lard.— The names applied to the different 
kinds of lard may be referred principally to the parts of fat used, such as leaf 
lard* intestinal lard, etc., or to the method of preparing it. The old-fashioned 
method of preparing lard for family use consisted in placing the fat in an open 
kettle and heating usually over the o[>en fire, ^he rendering takes place as the 
mass increases in temperature, so that the residual tissues become browned by 
the high temperature reached. Lard made in this way is of most excellent 
quality and, of course, being made under family sui)ervision, its character is 
well understood and the parts of the body used are well known. In the large 
packing establishments the lard is usually rendered by the application of heat 
in the form of steam under pressure, of a suitable temperature to make the 
character of the lard uniform. Large yields can be secured in this way with less 
charring of the residual tissues, and consc(|uently the lard itself is a finer and 
whiter product. Uird of this kind is sometimes known as steam rendered lard. 

Uses of Lard. — The fat of swine prepared as above mentioned, and known 
as lard, finds a very extended use in every kitchen. It is mixed with various 
forms of bread making materials, cake, etc., and is often known in this sense as 
“ shortening.” It Is also employed for lubricating the pans and other culinary 
utensils used for baking purjK)ses. It is sometimes employed for the purpose of 
cooking by the process of frying or of introducing the substance to be cooked 
directly into the hot lard, as in the frying of oysters, the making of doughnuts, 
and similar operati(ms. Jvard has come to be looked upon as a necessity in 
every kitchen, even of the humblest citi/en. 

Many objections are made to the use of lard on hygienic grounds, and prol)- 
ably on account of its cheapness ?ind general utility it is more freely used in 
American cwiking than it should be. In other words, American cooking is 
under the reproach of being too greasy. There is no reason to question the 
digestive anS putritive value of lard when used in proper quantities and in 
proper conditions. It is a typical fat food composed of materials which are al 
most wholly oxidized in the body and which upon combustion produce a higher 
number of units of heat than that of any other class of food substances. * 

c 


COMPOSITION OF DIFFERENT V.VRIETIES OF AMERICAN LARD. 
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Adulteration of Lard.— The principal adulteration to which lard Is sub- 
jected is admixture with other and cheaper fats. Among the fats which are used 
for this purpose may l>e mentioned beef fat and cottonseed oil. Beef fat has a 
higher melting fx)int than lard and cottonseed oil a much lower melting point, 
l>eing liquid at ordinary' temperatures. A mixture of l>eef fat and cotton.seed oil 
may, therefore, l)e made, having apj)roximately the same melting fX)int iusilard 
itself. The addition of this mixture to lard would not alter its melting point to 
any sensible extent. Instead of using tlie whole cottonseed oil for the pur[X)se 
mentioned it may l)e previously chilled and its jinnluct of a higher melting |)oint, 
eras it is sometimes called, the stearin of cottonseed oil, may l>e used for ad- 
mixture with l^d. Large quantities of these mixed fats were formerly made in 
this country under the name of “comixmnd lard” in which the above adulter- 
ants were the chief constituents. The laws of the various states are happily 
of a character which forbids the sale of a mixture of a comjxnmd of lard and 
other fats under the name (*f lard, although there is no objection to such ad- 
mixture from a hygienic and dietetic point of view. There art‘ many hygien- 
ists who are of the opinion that the more extended use of vegetable <)ils instead 
of lard would be of value to the health of the public. If this be true, the ad- 
mixture of a vegetable oil with lard would improve it from a hygienic stand- 

• |x)int. The principal, |x*rhaj)s the sole, objection to such admixtures is their 
fraudulent character. ^Xegetable oils, esjjciially cottonseed oil, being very 
much cheaper than lard, their use in lard without notification liieajxns the 
product and defrauds the customer. Lard may also be adulttyated with its 
ow n stearin. In the manufacture of lard oil a residue is left of a much higher 
melting jxiint and this residue may be mixed with a vegetable oil, such as 
cottonseed, in the [iroduction of a com|K)und of approximately the same melt- 
ing point as lard it.self. In a case of this kind both constituents are fraudulent, 
in as much as neither the cottonseed oil nor the lard stearin jnay be regarded • 
in any sense as lard. 

Detection of Adulterations. — "rtie presence of cottonseed oil in any form 
in lard is at once determined by the application of a simple color test known as 
the Halphen test. This is not ^ reliable test in those cases where tht animal 
ha.s l>een fed cottonseed. 

^Halphen Reaction jor Cottonseed Oil , — Carixjn disulfid, contjyning alx)ut 

* one percent of sulfur in solution, is mixed with an equal volume pf amyl alcohol. 
Mix e(]ual volumes of this reagent and the oil under exanfmation and heat in a • 
bath of boiling brine for fifteen minutes, in the presence of as little as one j)er- 
cent of cottonseed oil an orangtfor red color is produced, which is characteri.slic. 

Lard and lard oil from animals fed on cottonseed meal will give a faint re- 
action, as will also the fatty acids th|reof. 

This test is more sensitive than the Bechi test (nitrate of silver) and less 
liable to gkre unsatisfactory results in the hands of ah inexperienced f>erson. 

6 
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It is not affected by rancidity. The depth of color is proportional, to a certain 
extent, to the amount of oil present, and by making comparative tests witli cot- 
tonseed oil some idea as to the amount present can be obtained, but it must 
be remembered that different oils react with different intensities, and oils 
which have been heated from 200° to 210° d! react with greatly diminished 
intensity. Heating ten minutes at 250° rendei's cottonseed oil incapable of 
giving the reaction. 

Cottonseed oil also has the property of reducing silver in silver nitrate 
to a metallic state. When mi.xed with a solution of silver nitrate under 
proper conditions a blackening or precipitation of black metallic silver is 
observed. This is known as the Bechi test which is conducted as follows: 

Bechi or Silver Nitrate Test for Cottonseed Oil. — Reagent: Dissolve 2 
grams of silver nitrate in 200 cubic centimeters of 95 percent alcohol and 40 
cubic centimeters of ether, adding one drop of nitric acid. 

Mix JO c.c. of oil or melted fat, 5 c.c. of reagent, and 10 c.c. of amyl alcohol 
in a test tube. Divide, heat one-half in a boiling water bath for ten minutes, 
and then compare with i)ortion not heated. Any blackening due to reduced 
silver shows presence of cottonseed oil. 

Other oils which have become rancid, and lards which have been steamed 
or heated at high temjjerature, contain decomposition products which ha\e 
a reducing action on silver nitrate. There were foumj in testing a large num- 
ber of .salad oils some which contained no cottonseed oil, according to the 
Halphen test* but gave a brown coloration with Bechi reagent, and in some 
cases reduced silver. These same oils on being j)urified gave no reaction. 
Hence the oils or fats should be purified before testing. 

To purify the oils and fats, heat from 20 to 30 grams on water bath for a 
few minutes with the addition of 25 c.c. of 95 jHjrcent alcohol, shake thoroughly, 
• decant as much of the alcohol as possible, and w'ash with tw’o percent nitric 
acid, and finally with water. The oil or lard thus purified will give no reduc- 
tion at all if it contains no cottonseed oif. Heating the oils or fats to 100® C. 
or simple washing with two percent nitric acid is not sufficient, e.xcept in a fev 
cases. • 

With oils the u.se of the Halphen and Bechi tests will be found to be useful 
as a mean^ of approximately determining the amounts of adulteration pres- 
ent. If Halpl^cn gives a reaction and Bechi does not, the adulteration with 
» cottonseed oil is probably less than lo percent. 

The admixture of beef fat with kird is best detected by means of the micro- 
scope. The fat is dissolved in ether and allowed to slowly cry'^tallisse. If 
it is composed of pure lard the crystal assumes a form which is represented 
in Fig. 8. ^ 

If, on the other hand, beef fat be mix^ with lard, the crystals will assume 
a nwjiated fan-shapal 'appearance shown in Fig^ 9. Even one ♦who is an 
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expert with the microscofye may not he able without some difficulty to detect 
these adulterations by the simple tests above mentioned. 

Commercial Classification of Lards.~In addition to the kinds of lard 
mentioned above other varieties are known in /rommerce. 

Neutral Lard.—This, which is one of the best varieties of lard, is made from 
the frft derived from the leaf lard of the slaughtered animal in a perfectly fresh 
state, that is, taken immediately after slaugliter and before the carcass is cold. 
The leaf lard, when it is removed from the animal, is at once placed in cold stor- 
age or put into cold water, in order to ra[)idly remove the animal heat. As soon 
as it is thoroughly chilled it is reduced to a pulp in a grinder and sent at once 
to the rendering kettle. The fat is rendered at a very low temperature, 
from 105 to 120 degrees F. (40-50 degrees It is evident that only a part 
of the lanl is .separated at this temperature, and this part is regarded as being 
of the best quality, almost tasteless, free of acids and other impurities. The 
residue from the making of neutral lard is sent to other kettles, where it is 
subjected to a higher temjK'ralure and the remainder of the lard extracted, 
which i.s .sold under <he name of another grade. Neutral lard, obtained as 
above, while still liquid, i.s washed with water containing a trace of .sodium 
carbonate, common s;ilt, or a dilute acid. The product thus formed is almost 
neutral in its reaction to litmus paper containing not to exceed .25 percent of 
free acid, but it has more water and mineral matter tlxin is found in the })ure 
rendered untreated lard. 'Fhe neutral lard made in this way is not used .so 
commonly fot culinary purpo.ses but chietly in the manufacture of oleomar- 
garine, 4 * 

L6Af L&rd* — The residue of lard obtained by rendering the unseparated 
pari of lard from the above process at a higher temj)erature is also of a high 
quality and Is^sometimes impro|HTly designated leaf lard, a term which should 
* be reserved for the whole prmluct instead of a part obtained by rendering the 
residual leaf fat. 

Choice Kcttic-rendercd Ltird. — The amount of neutral lard w'hich is 
demanded in the manufacture of oleomargarine d^n^s not by any means exhaust 
the supply of leaf lard. For making choice kettle-rendered lard the leaf lard 
together with the fat cut from the back of the animal is rendered in steam- 
jacketed opfen kettles and pnaluces a lard of a high quality known as kettle- 
rendered or choice kettle-rendered lard. The hide is removed from the fat 
‘portion of the back used for this pur|H)se before the rendering. Both the 
leaf and pieces of the back are piissed through a fine sausage grinder before 
they enter the rendering kettle. Acconling to tRe requirements of the Chicago 
Board of Trade, choice lard, which* is another term for the above variety, is 
to be made from leaf and trimmings only, either steam-rendered or kettle- 
rendered, and the manner of rendering to be branded on each package. 

Prime Steam Lard.— The prime steam lard#of commerce if made as 
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follows: The whole head of the hog, after the removal of the jowl, Is used 
for rendering. The heads are placed in the bottom of the rendering tank. 
The mesenteric fat adhering to the small intestines is also used in the*tank. 
Any fat that may l)e attached^to the heart or other organs of the animal m.'tV 
also be used. In those factories where kettle-rendered lard is not made tb^ 
scrap fat from the back of the animals and trimmings are also used. Whetl 
there is an excess of leaf it Is also jmt in the rendering tank and, in general, 
all the fat portions of the bo<ly which are removes! in the trimming prcKess. 
It is thus seen that prime steam lard is a term which may practically rcj)resent 
the average fat of the whole animal. 

Prime steam lard is thus defined by the Chicago Hoard of Trade: “Standard 
prime steam lard shall l)e solely the tmxluct of the trimmings and other fat 
j)arts of hogs, rendered in tanks by the direct a])pIication of steam, and w ilhout 
subsejjuent change in grain or character by the use of agitators or other m.it hin- 
erv exce])t as suih change may unavoidably come from transportation. 
It shall have proper color, fla\or. and soundness for keeping, and no material 
which has been siilted shall be imluded. 'Fhe name and location of the ren- 
derer and the grade of the lard shall be jdainly branded on each package at 
the time of packing. ” .All the lard which is made is subjecttxl to the approx al 
of ins])ertors l)oih as to the material employed ami the method of jirocedure, 
together xvith the tha^acter of the final product. 

Disposition of the Intestines of the Hog.— In the term intestines is 
included all of the abdominal viscera of the animal but not tl*e thoracic vis- 
cera, namely, the heart and lungs. The material is handled in the following 
way: When the animal is ojjcned the viscera are separated, including the 
flesh .surrounding the anus and a strip containing the external genito urinary 
organs. The heart is thrown to one side and the fatty jxi^tions trimmed 
otT for lard. The rest of the heart is used for .sausage or U\r fertilizer. The* 
lungs an(J liver are either used in the manufacture sausage or for fertilizer. 
The rectum and large inte.stines are separated from the intestinal fat and 
]>eritoneum and, along xvith the adhering flesh and genito-urinary organs, 
sent to the trimmer. All flesh from the abox’e-mentioned organs is fut away 
and the inte.stine proper is u.sed for sau.sage casings. The trimmings, includ- 
ing the genito-urlnarx’ organ.s, are washed and placed in the rendering tank 
xvhere lard is made. The small intestine is also se|>arated* from the fatty 
membrane surrounding it and prepared for sausage casings. The remain-* 
ing material, consisting of the peritoneuifi, diaphragm, stomach, and adhering 
membranes, together with tlie intestinal fat, coastitutes the “guts” xvhich 
are subjected to washing in three or four diflferent tanks. In the first tank 
the stomach and peritoneum are sflit open, and also any portion of the intes- 
tines w’hich still adhere to the peritoneum. The portions then go from tank 
to tank, tisually four in number, and are then ready for the rendering tank. 
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The omentum fat is cut from the kidneys, and the kidneys with any adhering 
fat go into the rendering vat. The .spleen, pancreas, vocal cords, trachea, 
and dbsophagus also go into the tank. 

In general it may be said that everything ^-onnected with the viscera go 
into the rendering tank with the following exceptions: First, that portion 
of the intestines which is saved for sausage casings; second, the liver and 
lungs; third, that part of the heart free from fat. 

In the killing of small hogs, where the intestines are not of sufficient size 
to l>e suitable for sausage casings, they also go into the rendering tank. It 
.should be stated here that the grease or lard obtained by the rendering of 
the above descril)ed viscera, according to the statements of the manufac- 
turers, is used st)lely in the manufacture of lard o'l and soap, and does not 
enter into the lard of commerce. 

When the processes of manufacture are properly controlled by official 
ins|)ection the public may l>e assured that this disfX)silion of the fat obtained 
by the rendering of the intestinal viscera is secured. 

Butchers’ Lard. — A considerable quantity of lard is made for commercial 
purposes by the small butcher for family use, etc. 'I'his lard is made almost 
exclusively by rendering in the o|>t'n kettle. In the country where butchering 
is conducted for family use the ordinary open kettle is f)laced over an o{)en 
fire. All parts of the fat of the animal which can be easily separated and the 
scraps derived from trimming the animal are used for rendering. The offal 
and refu.se (»f<hc animal are also rendered separately and the product used 
for soap grease. The lard made in this way is regarded as perfectly whole- 
some, but it is frequently dark -colored from the charring due to rendering 
over the o|K‘n fire and by reason of lining Hjme portions of the animal, such 
as tendons, frqm which glue is ma<lc. Such lard may contain traces or even 
•considerable quiiutities of glue which, however, cannot be regarded as an 
unwholesome product. 'Phe jiartially brywned residues in the kettle in the 
country are known as “cracklings” and are used for .soap grease. 

Inedible Hog Fat Products. — In the shipping of hogs a great many are 
smotherfil and others die of disea.se or are in a conditit)n, at the time of slaugh- 
ter, which renders them unfit for human food, either by the presence of dis- 
ease or otherwise. The fats are separated from dead animals of this class 
and are used f«r technical juirposes siuh as burning oils, soap grease, etc. 
There are several varieties of these inedible fats of which the following afe 
the principal: 

WhUe Gmise . — This grease is made chiefly from hogs which die in transit by 
being smothered or from freezing. Formerly it was the cu.stom to make w'hite 
grease also from the animals which died •f di.sease, but the manufacture of 
this product has been restricted by certain state laws which forbid the use 
of animals which die of particular diseases, such ae hog cholera, being 
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used for any purpose whatever and their carcasses are to be buried so as 
to remove all danger of infection. 

Brown Greasf . — Brown grease is a product of a lower grade than ‘white 
grease and is made usually by rendering the whole animal. It is one of 
the by-products in the manufacture of tankage frt)m condemnetl animal 
carciisses, the tankage Ijeing used as fertilizer. Both while and brown grease 
are used chiefly in the manufacture of low grade lard oil and in the making 
of soap. 

Yellow Grease . — Yellow grease is a pnKlucl intermediate in value between 
white and brown grea.se. It is made chiefly from the carcas.ses of animals 
that die while on the packers’ hands. It is used hw the siimc jnirjK)sc as 
white and brown grease. 

Pig\-jool Grease . — A s|)ccial variety (»f grease is made from pigs’ feet as 
a by-j)r(Kluct in the glue factory. This grease is used also in nj iking lard 
oil and soap. It is evident that these varieties of grease arc only inedible 
varieties of lard, and through profXT insjicdion the public is protected against 
the use of these varieties of grease in the edible produi t. 

Lard Stearin.— Mention has already been made of the fact that by melt- 
ing a fat and cixiling it slowly towards its solidifying jx)int, certain constit- 
uents of the fat which have a higher melting jxiint separate first, leaving 
those constituents wilii a lower meltiny point still in a liquid londition. Those 
jxirtions of an oil or fat which separate first under such conditions, are the 
constituents of the product which is known as stearin, wliile Ibe part that re- 
mains liquid is the constituent known a^ olein, l.ani stearin is made princi- 
pally for the manufacture of mixtures an<l is a by-prodiu I of the highest grade 
of lard oil. Lard stearin is made as follows: 'Phe lard is melted and kejit 
in a crystallizing room at from 50 to 60 degree's 1'., until it is filled w'ith the crys- 
tals of the separated stearin. The product is then wrapf>^ in cloth in th^ 
form of ^cakes. Each jxickage conUiins from 10 to 20 pounds. The cakes 
are then placed in a large press with suitable arrangements to facilitate the 
escape of the oil and maintain the low tcm|XTature. 1'he pressure is applied 
very gradually at first, and as the process advances, with increasipg jxjwer. 
The high grade oil obtained in this way is known as prime or extra lard oil 
.and is used for illuminating and lubricating purjx)scs. The ’‘e.sulting .solid 
product, which is principally stearin, is used as one of the aijultcrants of lard, 
that is, in making a mixture which is sometimes carted lard, comiK>scd of 
lard stearin and cottonseed oil. 

Tanks Used for Produclhg Lard Under Pressure. — There arc various 
forms of tanks used for producing stesrm rendered lard. In the ofxn kettle 
there is a jacketed arrangement^by means of which steam, at the proper 
temperature, is made to act upon the contents of the inner kettle. In the 
closed kfcttle the steam jnay be applied in the form of a jacketed arrange- 
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mcnt or introduced directly into the kettle. The residues which remain after 
steaming is completed and after the lard has been drawn off are withdrawn 



from the conical lower portion of the ket\{e which can be opened for the 
removal of these residues. A typical kettle for rendering lard is shown in 
Fig. lot The fragments of meat to be received are.placed in the opening M 


PHYSICAL PROPERTIES OF l^RD. 


73 


which is then properly closed when the tank is full. Steam is admitted and 
the condensation which is produced at first by the cold contents of the tank 
is drawn off through a water pipe. After the tank is thoroughly heated and 
the fat f^egins to separate the lard will rise above the water and the solid 
fragments and at the end of the process will fill the upper part of the tank. 
By means of the cocks at D it can be determined to what depth the»tank 
is filled with lard and the lard can Ikj drawn off lhn)ugh these cocks until 
water Ijegins to flow. I'he luittom of the tank at G is then ojxjned and the 
residues withdrawn, dried and ground for tankage. 

Physical Properties of Lard.— i>V 6>dr//y.— The si)ecific gravity 
of pure lard is to be determined at some definite tem|)erature, inasmuch as 
a statement of its specific gravity without some reference to the temjx^rature 
at which it is determined is likely to be misleading. It is not convenient to 
ascertain the s])ecific gravity of a lard at a temj»erature below its melting 
ix)int. It is customary, therefore, either to take the Sf^cific gravity at alx)ut 
40 degrees C., or at the temperature of boiling water. 

The average specific gravity of pure lard at 40 degrees C\ (104 degrees 
F.), regarding water as 100, is 8 q, and at 100 degrees C\ it is 86, the 
weight of water l)eing determined at the jKiint of greatest density, namely, 
4 degrees C. (39 degrees F.). Unfortunately the s|)ecific gravity of pure lard 
Ls not ver)’ greatly dj^erent from that of other oils or other fats used in its 
adulteration. For this reason it is not of the highest value for determining 
whether or not the pure article has been subjected to adulteratioi’w 

Melting Point . — The melting point of a pure lard is a physical character- 
istic of great value, since it is chiefly influenced by the part of the Ixxly of the 
animal from which it is made. The fat which is rendered from the find 
of the hog has the lowest melting jx>int, namely, alxmt 35 degrees (95° F.). 
The fat adhering to the intestines has the highest melting point, namely, 44. 
degrees C. (in degrees F.). The fat derived from the head of the hog 
has a slightly higher melting point than that from the feet. The kidney 
fat has a melting point of 42.5 degrees C. (108.2 degrees F.). In the steam 
rendered lards, representing the average of lards passed u|x)n by thetC'hicago 
Board of Trade, the average melting point is found to be alK)ut 37 degrees C. 
(98.7 degrees F.). The melting tx)int of superior or leaf lard has an average 
value of about 40 degrees C. (104 degrees F.). , 

. Color Reaction . — A pure high grade lard when mixed on a white porce-* 
Iain plate with the proper amount of sulfuric or nitric acid should give only a 
very slight coloration. The {Il’oduction of any considerable quantity of color, 
either brown or black, indicates the presence of organic impurities in the 
laid. ^ 

Rise of Temperature with Sulfuric Acid. — The various fats give different 
degrees of heat when mij^ed, under certain conditions, with strong sulfuric 
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add. It is fjossible to determine the approximate degree of the adulter- 
ation of lard by applying this test. The operation is a simple one and is 
eondticted in the apparatus shown in Fig. ii. A common test tube about 
24 centimeters in length and 5 centimeters in^ diameter is hung as indicated 
in the figure, and provided with a stopper carrying a thermometer in the 
center with a Ijent glass rod stirrer passed loosely through the stopper on 
the side and a funnel for the introduction of the acid on another side of 
the thermometer. A coil which is on the stirring rod is so arranged as to 

permit the bulb of the ther- 
mometer to pass through its 
center. 

Manipulation . — Fifty cubic 
centimeters of the fat or oil 
to be examined are placed in 
the test tube and warmed or 
cooled, as the case may be, 
until the temperature is the 
one required for the begin- 
ning of the ex}>eriment, say 
35 degrees C.; 10 cubic cen- 
timeteirs of the strongest sul- 
furic acid at the same tem- 
])eraturc are placed in the 
funnel, the stopper being 
firmly fixed in its place; the 
test tube containing the oil 
is ])laced in a non-conducting 
rece{)tacle; the w'ooden cylin- 
der lined with cork, used in 
sending glass bottles by mail, 
is found to be convenient for 
• o. this pur[x)se. The glass rod 

or stirrer w'hich fits loosely in 
the stoppcr,i60 as to be moved rapidly up and down, is held by the right hand 
of the ojicratorj with his left hand he opens the glass stop-cock of the funnel 
• and allows the sulfuric acid to flow in iqion the oil. The glass stirring rod 
is now moved rapidly up and down, for about 20 seconds, thus securing a 
thorough mixture of the oil and acid. The* mercury rises rapidly in the 
thermometer and after two or thre^ minutes reaches a maximum, and then, 
after two or three minutes more, begin% to descend. The reading is made 
at the maximum point reached by the mercur}'. With pure cottonseed oil, 
linseed oil and some other substances the rise of .temperature is so great as 
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to produce ebullition in the mass, causing it to foam up and hll the tul)e. 
To avoid this, smaller quantities of acid should be used or the oil in question 
l)e diluted with a less thermogenic one, so that the maximum temj)erature 
may not be high enough to produce the effect cited. 

Chemical Properties. — Volatile Adds. — The (juantiiy of volatile acid 
arising on the decom|x>sition of a soap made l)y the si»|H)m’tication oi lard 
is very minute in lard of high quality. I'hc total amount of volatile acid 
should not be in excc'ss of that necessary tt) saturate .2 cubic centimeter of 
deci-normal alkali solution. 

Fixed Acid. — The quantity of fixed acid, consisting priiuifxilly of oleic 
and stearii, in pure lard should not be less than 93 |)er(ent. The total 
quantity of free acid in lard, that is, acid uncombined with the glycerine, 
should not exteed one-half of one percent, and in neutral lard should l>e 
much less than this. 

(Quantity oj Jedin .lA.veWW,— All common fats and oils have the pro|)erty 
of absorbing, under given conditions, certain quantities of ii>din. Jxird 

of the highest quality should not absorb more than 60 j>ercent of its weight 

of iodin. The lard made from the feet and certain other parts of the animal, 
however, may have a larger iodin numl>er, rising as liigh as 75 or even 80. 

Properties of Lard. — The average proj>erties of different classes of 
lard in relation to pljysical and optical conditions are shown in the follow- 
ing ta))le: 

Rh'KA(TI\> kI^^ <*K K> loUlN 

SpK IHC (iHA\ ITS. Mi-LTIS(. PoIST Im>HV WITH SH FI KIC \i U). \^ATIK. Ans(>KRn>. 

C ‘‘ C. •*5'’ C " t' l’iB(hNr. Pmii .Nr, 

.9053 407 i .46 :;o • 415 .077 62. 48 

The above table is the average com|K)sition of nineteen samj)les of lard fur- 
nished under affidavits of purity and which appear from iheij; chemical and 
])hysical properties to be comfXKsed purely of the fat of ^winc taken frorrp 
those pitjts of the animal usually dev()ted to lard making. The average 
data may be regarded as representing the proj>erties of the ordinary pure 
commercial lard on the market. 

Average Properties of Steam Lard. — Below is given the avet%ge com- 
|X)sition of eleven samples of steam lard furnished under affidavit and, appar- 
ently, as judged by their chemical and physical proj>erties, comtw)sed s<jlely of 
the fat of swine. Steam lards are not of as high a qq^alityms the birds con- 
tained in the preceding table. They have usually a distinctively strong 
odor, qiyte different from that of lard.s which are rendered in oi>en kettles 
at low temperature and from selected portions of fat. 

RcrKAcrivE Rise or TRxrrjiATuic Iodin 

Srecirtc Gravity. Mcltino Point. Lvocx. with SrcrcRic Acid. Water. Absorbed. 
3S® C. ® C. as^^C. " C. Percent. Per< f.nt. 

.(;055 37.0 1.4623 39.9 .log 62.86 
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Properties of Adulterated Lards.— It Ls possible to mix together 
the different materials used in making adulterated lard in such a manner 
as to* produce a comjx)und which in some respects resembles the natural 
product. This compound, however, necessarily differs from the natural 
product in its physical and microscopic properties and in its reaction with 
various chemicals which give distinct color with the different fats and oils 
used as adulterants. The mean prof^erties of thirteen samples of mi.xed 
or compound lards are shown in the following table: 

RrruAcTiVE Rise of TruprKAWkt. 

SPKnrjr Gkavity. Mw.Tmo Point. Iniox wini SLin-Ric Aoro. Water. Iouin. 

35* C. “ C. C. “ (J. PERf'ENT. pEKfFNT. 

.9060 40.6 4^’S -008 63.58 

These lards, in addition to the above properties, show' distinct color reac- 
tion with sulfuric and nitric acid and with the reagents which are distinctive 
of cottonseed oil. They are mostly mi.xtures of lard and tallow stearin 
with cotton oil or cotton oil stearin. 

In addition to the adulterations already mentioned, as mixing with cotton- 
seed oil, may be added the use of cocoanut oil. It is not probable that in the 
United States any adulteration of lard with coconut oil has been made for 
commercial purposes. Such an adulteration, however, is practiced in some 
foreign countries. Coconut oil C(»ntains considerable quantities of volatile 
acid, and, therefore, when used as an adulterant of lard, would increase the 
normal quantity of volatile acid materially. One sample e.xamined by Allen, 
of England^, was found to contain a (piantity of coconut oil, amounting to 
* 33 percent. 

Summary. — In the preceding pages has been given a description of the 
character of lard, the sources from w hich it is made, the method of its prep- 
aration, its chemjeal and physical properties and the common adulterations 
to which it is subjected. There is no (juestion of the wholesomeness of 
the usual fats and oils, or parts thereof, which are used in the sophistica- 
tion of lards. The adulteration is intended solely for fraudulent purposes, 
that is, 1 ) sell under the name of a higher priced article one of a lower price. 

There are many i)ersons who prefer to use vegetable oils and fats as sub- 
stitutes for Ivd in all cases. It is only fair to the consumer that the character 
of a fat and oil> however, for edible purposes be plainly made known to the 
purchaser. He is then to judge of the propriety or impropriety of using the 
articles in question. It seems quite certain that the use of vegetable oils 
and fats will be greatly increased in this country. All hygienists ^ant that 
they are at least equally as wholesome as the animal fat and oil. They are 
certainly less open to suspicion as having l^n derived from diseased sources. 
As a rule, they are carefully expressed and properly refined, free from ran- 
cidity and fmm any mechanical or chemical constituents which render them 
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unpalatable or unwholesome. They are generally much cheaper, perhaps 
tne only exception being that of olive oil. These vegetable oils, as a rule 
are excellent for salad dressing, for frying and general cooking purposes 
and for the ordinary uses to which lard and other animal fats are devoted. 
A proper labeling of all such packages would increase the quantity consumed, 
restoring confidence to the public in the character of the goods purchased, 
and prove of mutual benefit to the grower, the manufacturer and the con- 
sumer. It must be remembered, however, that there are many people who 
prefer the animal fats, and so there will probably alwa)'s be a large field for 
their use. Such consumers are entitled to secure the i)ure article, pro|)erly 
prepared from healthy animals and free from raniidity and organic 
impurities. I.ard ind other animal fats offered in this way will have a greater 
vogue, command a greater degree of a)nfidence and secure a larger trade 
than if s«»ld under conditions engendering suspicion and distrust. 


SOUPS. 

Classification of Soups. — The soups whii h are commonly consumed are 
divided into two great classes— those of animal and those of vegetable origin. 
Any liquid or semi-liquid preparation of a meat or vegetable or the two com- 
bined whidi mayor may not carry particles of solid substances is classed 
svitli these preparations. Soups are generally used at the beginning of a 
meal, u^^ually at dinner-time, and, as a rule, do not have any vi*ry high nutri- 
tive value. That they have a useful function cannot be denied, since the in- 
troduction of a small quantity of a condlmcntal and slightly nutritive warm 
liquid into the stomach at the beginning of dinner tends to stimulate the secre- 
tive glands of the stomach walls to greater activity and thus to promote 
digestion. .Soup should be regarded pre-eminently as a con^imenial and not, 
as a nutritive substance. 

Preparation of Stock.— In the making of stock the base of the material, 
as a rule, is that part of the meat and bone soluble in hot water. The best 
way of preparing this stock is as follows: n 

The meat and bones selected should \ye fresh, free from all impurities 
and be derived solely from healthy animals as soon a.s they have,l:)een slaugh- 
tered. Inasmuch as the shape of the material used Is of little consequence 
the parts of the carcass that are cut away in the preparation of the usual cuU 
of the marketable meats are utilized for stock making. The flesh should l>e 
cut into fragments of proper ^ize and the bones broken up into small pieces. 
This material with the appropriate amount of water and salt is placed in a 
vessel capable of being closed in fuch a way that no aqueous vapor will es- 
cape, and a slight degree of pressure, equal to the half of an atmosphere, can be 
sustained. Simple form^of digesters are made for this purpose which are 
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perfectly safe at low pressure ami supplied with a safety valve so as to aflow 
fteam to escape if the pressure runs too high. Several hours of digestion are 
necessaiy for the preparation of stock, and if an ordinary vessel is used care 
must be exercised that the liquid does not evaporate so as to make the mass 
dry. Stirring from time to time assists the solution of the soluble substances. 
.Afler^thc extraction is complete the liquid contents are poured off and the solid 
material pressed gently to separate the liquid held in solution. The mass 
is then put in a cool place and allowed to stand until thoroughly cooled and 
all the fat })articles are collected at the top. The fat is then removed and the 
resulting liquid strained to remove any solid particles. The clear solution 
thus obtained is set aside and used as stock in the preparation of the various 
forms of soups. When properly flavored and used by itself it produces the 
soup known as consomme. 

The soup stock made in this way usually contains not less than 95 per- 
cent of water and not more than 5 percent of nutritive matter. Many 
of the clear .soups prepared in this way contain very much less nutritive matter, 
sometimes as low as one percent. It is evident, therefore, that the soup 
stock is valuable as a condiment and flavoring and not as a food. 

The number of .soups which can be made from soup stock is practically 
unlimited. They are formed by the admixture, chiefly of vegetables cut 
into small piece.s, of starchy materials, ma.shed peas pr beans, particles of 
potato, fragments of parched bread, and in fact almost any nutritive and 
palatable substance which the cook may wish to employ. 

A soup made from a stock of the above dc.scription with pea flour w’a® 
found to have the following tDmposhion: 


Water, 

Protein, 

Fat .• 

Ash, •. 

Starch and other < arl)ohydratcs, 


88 26 jjercent 

338 


•93 

1-13 

6.30 


A soup made with potatoes from stock of the above de.scription was foun< 
to have ^le following composition: 


qo.() 6 percent 
1-37 
1-53 
•99 

5-13 

The French make soups which are very wKl known and highfy valued 
by cutting vegetables, such as carrots, beets, radishes and other vegetable 
substances, into small pieces and adding tljem to the soup stock. 

Oyster Soup. — A soup made of milk, cream, flour, condiments, oysters 
and th^ liquid of oysters is veiy largely eaten in the^United States, The dif- 


Wator, 

Protein* 

Fat, 

Ash, V...* 

Starch and other carlxjhydrates. 
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fcrence l)etween o)’«ier soup and ov'ster stew is chiefly in the amount of 
oysters employed. 

Green Turtle Soup. — A soup stock prepared as aljove descril)ed and fla- 
vored with pieces of green turtle is a ver>* common dish. 

Mock Turtle Soup. — A soup made in imitation of a turtle soup in which 
veal takes the place of turtle for flavoring is known as mock turtle soup. 

Clam Soup or Clam Chowder. — This is a soup made of clams in the same 
way that oyster soup is made. When the clams are cut into .small pieces 
and are in great abundance and when }K)tatoes arc used in large quantities 
in the mixture it is known as clam chowder. 

Beef Extract.— It is evident that a l)eef extract is only a soup or a .soup 
sUx'k s|x;cially prepared from lK*ef. llecf extract first In'came known by 
the rese.'irches of the celebrated chemist Liebig, and has jiassed from a mere 
local preparation to an article which is important in commerce. Factories 
have IxHjn established in localities far removed from the jirincipal markets of 
the world, but where cattle are extremely plentiful, as in South America, and 
tfle preparation of beef extract is carried on on a large scale, the meat of 
the animal being thrown away after the preparation of the extract. The 
mcthiKl of preparing l>eef extract is jirattically that described for making a 
.soup stock under pressure. Instead of using only the trimmings and refuse 
of the animal, however, usually the whole of the flesh is employed. The 
bones are sometimes used in the making of a beef extract. The sound, fresh 
meat is cut into small pieces and extracted under pressure as alrejjdy described. 
After cooking and filtering the product it is brought, in vacuo, to a profXT 
coasislent e. Meat extract is, therefore, simply a concentrated soup stock. 
It requires about thirty-four pounds of meat to yield one pound of concentrated 
extract, and this extract may be diluted for consumj)tion so as to make from 
six to seven gallons of l>eef tea. The com[H)sition of the ordinary beef cxtratl ^ 
of commerce shows that it contains from 15 to 20 penent of moisture, from 
17 to 23 percent of ash and from fb to 60 iwrcent of meat bases, that i^, 

• the soluble nitrogenous contents of meat. The bones and tendons are not 
used in making beef extract on account of the introduction of consklerable 
quantities of gelatine into the material. Liebig dws not recommend the 
presence of gelatine in beef extract because, being cheafxjr in quality, it is 
•an adulteration of the genuine article, which should contain^ only the pure 
bases and not the gelatinous principle of the meat in th^ tendons and lx)nes. • 
Character 0/ Nitrogenous Bodies in Beef Extract . — When l>eef extract 
is prepared according to the kiiebig method those nitrogenous bodies com- 
monly known as meat bases are found .in the concentrated extract. In a 
beef extract which contains a total of 9.28 percent of nitrogen the quantity 
of nitrogen in the form of nitrogenous compounds which were found therein 
is as follow's: Nitrogen in the form of soluble albumin, — trace; in the fom 
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of aibumose?,— 1.17J in the form of peptone,-— trace J in the form of meat 
bases. — 6.81; in the form of ammonia compounds, — .47; in the form of un- 
enmncrated compounds, —.83. The chief meat bases which form the principal 
part of the substance are creatin, creatinin, xanthin, carnin and camic acid. 

There are many different forms of beef extract upon the market, some- 
times called by fanciful names and sometimes by the name of the manu- 
facturer. Among the fanciful names are some which indicate origin or kind. 
The extracts wnich bear the names of the manufacturers are very numerous, 
but all of these extracts are essentially of the same character. One of these 
is a meat extract in which some of the meat fiber is contained. The quantity 
of meat fiber which is used varies, but is not very great. A comparison of 
the dry substance in a preparation of the class mentioned above with the 
dry substance in meat shows the following relation: 

pHotriN. M» AT Bases. Ash and Mineral Mattes. 

Percrnl. PiTCcni. Percent. 


Extract, 40-7 25.6 24.7 

Meat, 86.7 7.8 5.3 


The above data show that the extract is essentially different in its composi- 
tion from dried meat and has added to it a large quantity of meat fiber or the 
meat rendered soluble by some kind of treatment. ^ 

Nutritive Properties. —It cannot be denied that meat extract, as has been 
said in the caje of soup stock, contains only a small part of nutritive matter. 
This- nutritive substance is in a state of solution and probably is more readily 
absorbed than a similar amount oH other nutritives in the form of ordinary 
meat. Its chief value us a nutrient, therefore, is not in the amount of nu- 
trient materiaj which it contains, but in the ease and speed with which it may 
become absorbed into the circulation. In case of illness this is often a very 
important point. It is not a question so much of the utilization of a large 
amount of nutrients as the ab.sorption and assimilation in small quantities 
which will sustain life until the disordered conditions disappear. For these 
reasonsi the meat extracts have a value. There is, however, little doubt of 
the fact that in the popular mind a great deal more credit is given to meat 
extracts th^n should properly belong to them. They must be regarded 
principally as cCondimental and incident to nutrition rather than as nutri- 
*tive substances, llie claims which are made by the manufacturers are 
sometimes misleading, as, for instance, that one pound of extract contains 
the nutritive properties of many pounds of'^meat. Such a statement, 0/ 
course, is absurd upon its face and should not be allowed to go unchallenged. 
Even when meat extracts are reinforced^by the addition of soluble or com- 
minuted fiber, as is often the case, the quantity of nourishment is very small 
as compared with a similar weight of meat itself. 
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It b not intended by the above remarks to cast any discredit upon the value 
of beef extract, as its value has been attested in numerous cases. It is only 
designed to call attention to the fact that as food these extracts have* com- 
paratively little value. They may be useful as stimulants or as condimental 
substances or as a means of speedily introducing a soluble nutrient in the 
case of disease where it is extremely important that even small amounts of 
nutritious material should enter the body. 

Beef Juice.—A distinction is made l>etween a beef extract and a beef 
juice. The latter term applies solely to the liquid naturally remaining in 
the fresh meat after its proper preparation for consumption, that is, after 
the withdrawal of the blood and the proper cooling and storing of the flesh. 
The fresh meat is then subjected to strong pressure and the juices which 
are extracted arc concentrated in vacuo to the proper consistence. The 
meat of old bulls is often used. A true beef juice must l^e extnicted fn)m 
the cold meat and not with the aid of heat, hot water or other solvents. It is 
difficult to preserve an extract of this kind without steriliz;ition, and the heat 
required for sterilizjition is likely to coagulate some of the albuminous material 
which is expressed. It is a great temptation, therefore, in some cases to pre- 
serve the Ixjef juice by a chemical pre>er\-ative other than common salt. 
Boric acid and sultite of soda may be u^ed for tin's puriiose, but these substances 
are objectionable on tke score of |K)Nsil)le injury to health, (ilycerine is also 
used. Inasmuch as these juice.'^ are usually given to invalids or those whose 
digestive functions are impaired it i> most imjKirlanl that mjurious sub- 
stances should lie omitted. In case of jiressure it is advisable, in some cases, 
to chop the meat very tine, and in this comminuted condition extract the 
juice with cold water. This does not produce any change in the character 
of the juice and the water is subsecjuently removed by evaj>ori4tion at a low 
temperature in vacuo. Beef juices are usually prepared from Jieated meals. ' 

Composition of Beef Juice , — The comtK)sition of beef juice from different 
parts of meat which was previously heated externally is show n in the follow- 
ing table. 

COMPOSITION’ QF BEKF JUICE AND MEAT EXTRACT? 


Water, 

Ash, 

NaCI (salt), 

P,0, (phosphoric acid) 

Fat, 

Acid (as lactic) 

Nitro^n (total), • 

** insoluble and coaguable, 

** as proteoses 

** as peptones, 

** meat bases, t 

•* cteatin, 

** zanthin bases, 

” ammonia, » 


Bekf Juice. 

Meat FIxteact, 

...90.65 

21.66 

... 1.36 

20.46 

... .15 

5-47 

... .36 

4-5S 

... .TQ 

•SO 

... .15 

8.42 

... I.IS 

7.66 

... .68 

.48 

... .04 

2.02 

... .14 

1.90 

... .30 

3*05 


•75 


.04 


.21 


7 
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The above analyses show the general character of meat juice extracted 
first by externally heating the meat and then pressing. They show that 
therCis less nitrogenous material present in meat juice than there is in meat 
extracts. It is evident that meat juices cannot be heated for sterilization 
without coagulation of the albumins. When it is advisable to use a beef juice 
in a case of illness it is far better to prepare it at the time when it is used 
than to prepare it on a commercial scale and preserve it by any of the 
chemical means in vogue. Meat juice can be very well prepared for domestic 
use by chopping the meat very fine, placing it in a vessel, heating to 140® 
F., and pressing it by any simple means, as, for instance, with the hand or 
by using an ordinary lemon scjueezcr. The juice obtained in this way can 
be flavored with salt and spices to suit the taste of the patient, and used imme- 
diately. In some cases, in order to get a greater yield, pure cold water may 
be mixed with the chopped meat and a somewhat dilute juice obtained but 
giving a greater yield of nutritive material for the same weight of meat. 

Various nanrves, fanciful and otherwise, are given to the so-called beef juices. 
These names are either fanciful or, as in the case of beef extracts, that of the 
manufacturer. Some of the fanciful names are, like those already mentioned, 
suggestive of origin. Some of these have large quantities of coagulable 
protein, like albumin, while others have such small quantities as to indicate 
that they are not wholly beef juice. In the case of some of these prepara- 
tions there is some indication that they are prepared chiefly from blood 
and thus are* not true meat juices. Naturally there must be particles of 
bloo^ in meat juice and the mere occurrence of blood cells would not be 
an indication that blood itself had been used in its preparation. By rea- 
son of these facts the use of so-called meat juices is restricted. They con- 
tain relativel]j[ very little nutritive material, they are sometimes preserved 
with harmful chemicals and they may be made from l)lood, and in general 
there is such a degree of secrecy attending their preparation as to warrant the 
physician and jxitient to confine themselves to the domestic article prepared 
at the time of using. Another objection which is not of a hygienic character 
is found in the great exi)ense of securing a very little nourishment by this 
means. The quantity of juice which meat will^ield is very small and, there- 
fore, the relative expense for any given quantity of nourishment is far greater 
than it is even Jn the case of beef extract. While in the case of rich patients 
♦an objection like this is of little value, in the great majority of cases it should 
be given due consideration. 

Soluble Mwits.— Various attempts have b^n made to put soluble meats 
upon the market for use, espedally for invalids and in cases of disordered 
digestion. The principle which underlie the preparation of these meats 
is to subject them to a certain degree of artificial digestion, by means of which 
die pi^otein matter becomes converted into soluble forms, cither albumose, 
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proteose or peptone. The process which is employed is a simple one, namely, 
the comminution of the meat into as fine particles as possible and its admix- 
ture with hydrochloric acid and pepsin. It is then subjected to artilicial 
digestion until a considerable portion of the meat is soluble. Another method 
of preparation is to omit the jjcpsin and after the addition of hydrochloric 
acid to place the meat in a digeslor where it is subjected to a tem|)enrture 
of steam under pressure for a considerable length of time. A g<K)dIy ])ro- 
portion of the meat becomes soluble under this process. After the prepara- 
tion is completed the resi<lual hydrochloric acid is neutralized In carlA)natc 
of soda, forming common salt, which gives the pro|)er flavor to the com- 
pound. 

The comjM)silion of soluble meat prepared in this way is given in the fol- 
lowing table (F(mm1s and Principles of l)ieletic>. by KolnTt Hutchinson): 

‘Her, 07 2 1 jKTi i nt 

5‘n 

Albumin j 00 “ 

IVptone “ 

Meat cxtr.o t, - “ 

.\sih and salt, 1-4 “ 

\ meat solution of this kiivl is not really a solution, since not only is that 
part which pa.sses into solution contained in it, but also the residual meat 
fibers which arc not dksolved but so softened by the f)rocess that they lose 
their distinct form and can be rubl)ed up to a thick pasty mass. The prod- 
uct, therefore, consists not only of the )>art of the meat renderoil thoroughly 
soluble in water by the process, but also of a residual part, softened and redflet'd 
to a paste. The mass has jmictically the same nulriti^c \alue as an equiva- 
lent amount of meat with the claimed advantage that a large portion of 
it is already soluble. This partial predigcslion may be of \alq^* in cases of 
disease or disordered digestion of any kind, but there is no r(;a''on for l)eliev- 
ing that the healthy stomach requires any sort of artificial predigcslion for 
p the proper conduct of its functions. On the other hand, there is every reason 
for supposing that any kind of predigestion which is at all effective will in 
the end prove injurious to healthy digestive organs by (lej)riving Ihtfh of a 
part of their normal functions and thus tending to bring them to a condition 
of feeblene.ss which may result in the omission, in part, of the nc.vma func- 
tions of the vital orgaas. ^ • 

Preparations of Blood. — ^There is no doubt of the valuable nutritive prop- 
erties of blood and its preparations are sometimes used as fcKxls. There 
Is a deep-seated prejudice against the use of blood as human foexi, doubtless 
based on older and more effective grouners than even the laws of health pro- 
. niulgated by Moses. Man is an animal of some refinement of character 
and the sight or use of blood is repugnant to his finer instincts. Sometimes 
blood is dried and powder^ and the blood powder mixed with other food. 
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Another method is to coagulate the blood, then remove the coagulated portion 
and use the residue for food purposes. This preparation, of course, contains 
no (foagulable portions of blood, that is, the protein thereof known as fibrin. 
There is no reason for believing that preparations of blood will ever occupy 
siny prominent position in the food supply, either of persons in health or 
:>f invalids. 

Beef Tea.—A very ^mmon food preparation from beef is that known as beef 
tea. In all essential particulars beef tea is nothing more than a rich unfiltered 
soup stock. Inasmuch, however, as it is constantly prescribed in many kinds 
of illness and is prepared under certain conditions it should be mentioned speci- 
ally here in addition to the preparations already described. As in the case 
of meat juice, beef tea should always be prepared in the home, and im- 
mediately before using. It is a preparation which can not be properly made 
and kept without the addition of some preservative which renders it totally 
unfit for human consumption. The very choicest portion of the beef should be 
selected in the preparation of beef tea and it should be reduced to a fine state of 
comminution. The removal of the fat and tendons should be as complete as 
possible, as particularly the latter tend to add to the extract more of the 
gelatine-like principles than is desirable. The fragments should be mixed with 
a sufficient quantity of cold water to make the desired amount of beef tea, 
usually one pound of water to a pound of comminuted Veef is a good proj)ortion. 
The mixture should be kept cold for a considerable length of time with fre- 
quent stirrings in order to extract as much as possible of the nitrogenous 
mafter wjiich becomes coagulated by heating. Salt may be used not only to 
promote the .solubility but also to give the proper taste. After the lapse of an 
hour or more the ve.s.sel may be covered and gradually warpied. During this 
warming th^ mass should be frequently stirred so to as promote the solutior 
When finally the extraction is complete, before the tea is administered it shoul< 
be cooked, that is, heated to the boilin|;-fK)int, by which process .the solubl 
protein is coagulated but not hardened, and the material is rendered mor 
palatable. The l)eef tea should l)e administered without separating the co 
agulatid fragments of albuminous material, which is in a state easily digestible 
and adds much to the nutritive value of the mixture. Finally the residue o 
beef may Ire put into a bag and subjected to pressure to remove as much of th( 
juice confained therein as possible. The difference between beef tea and soup 
stock, as will be seen, is largely in the filtering. The beef tea should retain 
the coagulated flocks, while in the soup stock they are removed. One pound of 
good lean beef and one pint of water yield about one-half p)ound of good beef 
tea. As in the case of soup stock, beef tea is not a very nutritive substance. It 
is, however, stimulating, and the nourishment which it contains is quickly ab* 
sorbed. The soft, coagulated flocks of albumin are readily digested, and often a 
patient may be nourished for days on a preparation of tl\is kind when he is ia 
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a condition which renders it impracticable to use either solid or other liquid 
foods. 

Beef tea is also made on a large commercial scale and with some degree of 
approximation to the home prepared article. For various reasons, however, 
which have already been advanced, a well made domestic beef tea which can 
be used as soon as prepared is to be preferred in all cases to the manufactured 
article. A beef tea properly made has approximately the following com- 
position: 


Water, 

Meat bases 

Protein — soluble and flocculated, 
Ash and salt, 


gfl.oo percent 

• 3.50 “ 

8.00 “ 

1.50 “ 


Dried and Powdered Meats. — ^The preparation of clrietl meat has already 
been described. There has lately been placed upon the market a number 
of preparations dried and finely ground, under various names, fanciful and 
those of the manufacturer. Inasmuch as ordinary meats are largely composed 
of water, it is evident that if the water can be removed without impairing 
the quality of the meat, great expense in transportation would be saved and 
the use of preservatives would be unnecessary. Various attempts, therefore, 
have been made to place dried meats upon the market . The meat powders are 
not only offered in they; natural state of desiccation but also are prepared with 
some degree of artificial digestion. One of the most common of these meat 
powders is known as somaiosey which has been made in large q^ntities, and 
sold throughout all parts of the world. It consists largely of albumoses rather 
than of peptones, but this is true of a gffeat many of the so-called peptone 
preparations. The composition of soma lose is represented in the following 

table (Allen’s Commercial Organic Analyses, Vol. IV, page 384) : 

• 

Water, 14.26 percent 

Albumin rendered soluble by alkali, 21.83 “ 

Albimiin ? 3.40 " 

Albumoses, 33-96 “ 

Peptone, * 3.06 “ 

Meat bases, 2.62 ** 

Ash and salt 5,30 ** 


The above data show that the meat still contains nearly 1%, percent of 
moisture and that an alkali has been used to render the jgroteia more soluble. 
This alkali has increased the quantity of mineral matter over that which would • 
naturally be present. Whatever may be the relative value of the prepared 
I^ein matter as compared wifti that in theoriginal meat, it is seen that a large 
quantity of it, practically as much as was in the original meat, has been pre- 
served in the finished product. Whether or not it is advisable to use a prepara- 
tion of this kind b a question to be left with the physician. It may be said un- 
hesitatingly that in all aatifi of health somatose could not possibly present any 
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advantage over fresh meat. On the contrary, for theoretical and practical rea* 
sons, it is certain that it is less valuable. 

Composition of the Ash of Meat Juice and Meat Broth.— The principal 
mineral component of the natural juice of meat broth or meat extract is phos- 
phate of potassium, though there are also small quantities of magnesium and 
smajler quantities of calcium present. In addition to this there is a certain 
quantity of common salt present, which is determined, however, largely by the 
method of preparation. The following analysis shows the composition of the 
ash of a meat juice to which little or no common salt has been added: 


Potassium (K) 34-40 percent 

Soflium (Na), 9.70 “ 

Calcium (Ca), 36 “ 

Magnesium (Mg), 2.55 “ 

Phosphoric acid (I*,( >5 ), 27.00 “ 


Other constituents are not determined in this analysis. The phosphate of 
potassium may therefore be regarded as the principal natural ash constituent (»f 
meat extract and meat juice. (Zeitschrift fur Biologic, Vol. XII, 1876.) 

Adulteration of Meat Extract. — The [)rincipal adulterations of meat ex- 
tract have already been mentioned. The substances used in preserving it are 
of the greatest hygienic consequence. These are chiefly salt and glycerol 
or alcohol. The use of all of these substances is reprehensible. Fortunately 
they are seldom u.sed. Another adulteration which has been practiced is 
mixing the meat extract with extracts of yeast. The extract of yeast has 
valuSible dietetic pro{)erties and contains the active principles of fermentation. 
It also resembles, in many rest)ects, physically and chemically, the extract of 
meat, and can, therefore, be mixt*d with meat extract, and, being a cheaper 
article, forms^ mixture which can be sold at a greater profit. The presence 
« of yeast extract^ meat extract can easily be determined by treating the mix- 
ture with a strong solution of sulfate of zinc and filtering. In meat extract 
the filtrate obtained is always quite clear, but when a yeast extract is present 
the filtrate is turbid. 

Active Principles Contained in Meat Extract.— Attention has already 
been called to some of the more impt>rtant active principles, namely, meat bases 
which form^a valuable portion of meiit extract. There are various forms of 
nitrogenous bodies, ^owever, besides meat Ixises, w'hich become soluble natur- 
^ ally in meat or by the treatment of meat with digestive ferments. Lean meat, 
as is well known, consists almost exclusively of protein matter and water. 
This protein matter is principally insoluble. Under the action of digestive 
ferments the protein of meat bea)mes broken up into more soluble bodies, 
known as albumoses, proteoses and peptones,— the latter bemg the final product 
of solution. These bodies are still true protein bodies containing the element 
sulfur as one of their essential constituents. The meat bases, on the con* 
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trary, contain the other elements diat are in protein but do not have the sulfur 
element. They belong to that class of bodies which is known as simple 
amido compounds. All of these bodies arc mixed together in meat juice or 
beef extract, and it is an important task of the chemist to separate them, 
both that they may be identified and that their relative abundance may be 
closely determined. There is also another soluble or semisoluble proleitJ sub* 
stance in these extracts derived from the tendinous tissues and bones, namely, 
the gelatine or glue. This is quite a common product, lieing the soluble 
protein procured by the digestion of the tendons and bones. It is important, 
therefore, that the chemist should distinguish l)ct\vcen the gelatine and the 
amido bodies. There is also a true and a false protein form of these soluble 
bodies, the true one being formed by natural proteolytic ferments and the false 
one l)eing formed by heat or digestion under pressure of steam. The chemist 
should also l.>e able to disfinguish l)et\veen the true extract formed directly 
from the meat and the yeast exlnict used as an adulteration. 

It is not the pur|>ose of this manual to enter into the details of how these 
different bcxiics may be distinguished from one another, as that is purely a 
chemical study. It is due, however, to the general reader that some 
explanation be given of the different classes of Ixxlies which arc contained in 
these extracts. 

Relation betwee4 the Price of an Extract and its Nutritive Value.^ 

The studies made in the Bureau of ('hemistry .show that there is little relation 
between the price of a beef extract and its real nutritive value.^ In three cases 
of extract which are all well known brands and arc of the thick or pasty variety, 
showing that a dissolved meat had been abided to them, the average weight of a 
package costing 45 cents was only 55 grams, or nearly a cent a gram. In an- 
other three samples of extract, also well known brands, of the same pasty 
variety and costing little more j^er package, it was found that tfie weight of th^ 
more expnsive variety was double that of the first, costing only one-half cent 
per gram. In the case of the liqurd extracts where no pasty material is incor- 
porated there is still greater variation in the relation of the price to the nutritive 
constituents. An extract which retails for one dollar per bottle cont# ins 91.69 
percent of water and only .43 percent of nitrogen. Another so-called meat 
extract which retails at 60 cents per bottle must have been wholly an artificial 
product, since it contained no creatin or creatinin at all. It ^as also preserved 
by the addition of alcohol and contained an artificial coloring matter. • 

The ash existing in these extracts is, of course, usually due to the pres- 
ence of large quantities of Common .salt. Sodium chlorid is added to this 
extract without any definite rule at -all and sometimes in very excessive 
quantities. In some cases thirty ^rcent of the total extract is composed of 
common salt. In other words, a person taking a solution of this kind would be 
injecting into his stomac^ a very concentrated brine. When common salt may 
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be sold at the rate of one dollar per pound, the profit on the transaction is one 
which ought to make the business exceedingly attractive. 

Th^ total phosphoric acid in the ash also shows variations, and if it were 
not so ea.sy to add artificial phosphoric acid the actual amount present might be 
taken as a base by which quality could be judged. In the natural extract the 
total phosphoric acid should be in the proportion to organic phosphoric acid as 
10 to I, which is the natural condition in which it is found in meat extract. In 
many cases the amount of inorganic phosphorus is so great as to render it 
certain that a phosphate, probably the phosphate of soda, has been added. 
In another case the quantity of organic phosphoric acid was very much greater 
than could have possibly been the case in a natural product, indicating the 
addition of lecithin or glyccrophosphoric acid. The amount of fat in beef ex- 
tract, when properly prepared, should be very small and should certainly not 
exceed one percent, since by the proper method of preparation the fat is 
largely separated. In the pasty material, however, where the meat is reduced to 
a pulp and retained in the package the amount of fat will be very much greater. 

The nitrogenous Bases. — The average nitrogen content of the pasty or 
solid extracts varies from 6 to 9 percent. The nitrogen in the meat juice is 
subject to much greater fluctuation, depending largely on the content of solids. 
Although a high nitrogen content is not a guarantee of the character or mode 
of manufacture of an extract, it is naturally expected an^is desirable. 

The addition of gelatine to extracts is now largely practiced and has been for 
some years. adding gelatine the manufacturer raises or maintains a certain 
nitrogen content, but supplies the nitrogen in a form lacking in all quickly 
stimulating ‘qualities, and the natural flavor of the meat extract nitrogen is 
lowered. The buyer is consequently deprived of the characteristic essentials of 
a beef extract although the nitrogen content is relatively high. In many cases 
only a small proportion of the original gelatine exists in the extract as such, 
^'he gelatine is converted by a gradual process of hydration into gelatoses and 
gelatine peptones. While the separation of gelatine from protein matter is a 
process in anything but a satisfactory condition, it is a far simpler process than 
thedetecjjonand separation of gelatoses and gelatine peptones from albuminoses 
and peptones. The question has not been thoroughly studied up to date. 

The question of adulteration of meat extracts with gelatine is not the only 
form of adulteration we have to face. The mixing of varying amounts of 
jBeast extract with meat extracts is being practiced at the present time in some 
countries. As we have not investigated this question, we cannot state whether it 
b practiced in thb country at the present time or ‘not. 

Kinds of Preparations. — Meat preparations of the above types in general 
may be divided into three classes, liquid (xtracts, pasty extracts and pow- 
dered extracts. In addition to the above, within the last few years beef ex- 
tract pellets, some of them being enclosed in gelatinq capsules, have appeared 
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upon the market. The old-time product of Liebig^s extract belongs to the 
second class, in which we also hnd many of our best known brands. The 
liquid extracts are varied and numerous and their number is rapidly inoreas 
ing. The amount of meat extractives in some of these liquid products is re- 
markably small, the quantity of solids in two or three cases being under lo 
percent. Alcohol is sometimes met with in these liquid pre[>arations. *The 
meat fjowders are far less numerous than the extracts of the first two classes. 
They consist largely, if not entirely, of albuminoses and peptones in addition to 
some insoluble proteid matter. 

Moreover, it is necessary to distinguish between a meat extract containing 
large amounts of stimulating amido-acids and relatively small percentages oi 
albuminoses, peptones and insoluble proteid matter on the one hand, and, on the 
other hand, an extract, or, more pro{)erly, a meat pnxluct, which con.sists 
largely of albuminoses, peptones and insoluble matter and relatively small 
amounts of amido-acids. The hxKl value of this last group of products is un- 
doubtedly greater than that of the former group, but being sold as meat ex- 
tracts, their value should be based on the amount of extractives they contain 
and not on their food value. 

The value of the amido-bodies, such as the meat l)ases, as food, is of uncer- 
tain character, but we must admit, as in the case of alcohol, they can at least 
be burned and furnish^nergy to the body. Like alcohol, the value of meat ex- 
tractives lies principally in their stimulating qualities. The active principles 
of tea and coffee are on a similar basis. As these simpler anydo-bodies are 
the final links in the long chain of hydrolytic products of the proteid molecule 
prior to the complete resolution of that iholecule into carlx)n dioxid, water, 
etc., it is readily seen that an ounce of meat extractives (the various amido- 
bodies) represents a far larger amount of beef than an ounce of albuminoses 
does. The various protein bodies and amido-acids are closely interwoven and it, 
is impossible to produce amido-acids without producing albuminoses and pep- 
tones. Consequently, every commercial meat extract must consist partly of 
albuminoses, peptones, etc. The best of our extracts on the market to-day 
contain about 50 percent of their total nitrogen in the form of mftat base 
nitrogen. When an extract contains less than 5 percent of its nitrogen in the 
form of meat base nitrogen the term “extract” seems to be no loqger applica- 
ble. It is evident that the product represents much less meat/han an extract 
with 50 percent of its nitrogen in the form of meat base nitrogen, provided* 
the total nitrogen in both cases is approximately equal. 

The proteid matter coagulated by heating to boiling, as well as the proteid 
niatter insoluble in cold water, are both undesirable factors in an extract of 
meat. As a rule, the lower the pgpportion of these constituents, the higher 
the character of the meat extract. The same thing holds true in regard to the 
presence of albuminoses peptones. 
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The quantity of total nitrogen in the form of meat base nitrogen in the best 
extracts reaches 50 percent. In one of the poorest it is 3.82 percent. The 
food value of the latter product might l)e greater than that of the former, but its 
cost of manufacture and its stimulating value are much less. 

Creatin figures are very interesting and of much value in determining the 
source and value of an extract. Creatin is the principal amido-body found in 
meat, consequently we expect to find it or creatinin, its hydrated form, in still 
larger quantities in meat extracts. In several cases which came under our 
notice where th , extract acted sus[)iciously, the creatin values were nil, and in 
such cases grave doubts exist as to the source of the extract. Our best extracts 
tgive high creatin as well as high meat base figures. 

The xanthin ba.ses and ammonia nitrogen figures present a variety of 
problems. While the xanthin bitscs are desirable constituents, ammonia in 
any amount is not. It is questionable whether the ammonia figures obtained 
by the magnesium oxid method do not give too high results (W. D. Bigelow). 

Gelatine. — Oelatine is a substance obtained from the nitrogenous portions 
of bones, hide, horns, hoofs, connective tissue; tendons and other nitrogenous 
matter of the animal. One of the principal constituents of these bodies is a 
substance known as collagen. When this is heated either under pressure or 
without pressure it is changed to gelatine. Glue is unrefined gelatine or 
impure gelatine to which usually some substance has4been added to increase 
its holding power. A type of gelatine known as isinglass is made from the 
bladders of surgeons. 

The general process of manufacturing gelatine is as follows (Whipple, 
Technology Quarterly, Vol. XV, No. 2, June, 1902): 

“The hide scraps are first macerated and subjected to the action of a solution 
of lime or caustic soda in pits for two or three weeks. This dissolves most of 
the blood and saponifies the fats. The excess of lime or soda is then largely 
removed by washing and the .solution steamed to dissolve the gelatine, but an 
excess of heat is avoided, Sulfurous acid Is used to bleach the gelatine. When 
of sufficient strength, the gelatine is allowed to harden in molds or on slabs, and 
b ultirwitely dried in -sheets on wire nets. Bone gelatine is made in a some- 
what similar manner. The bones are crushed, boiled, treated with hydro- 
chloric acid* and the gelatine is dissolved as before, washed, bleached and dried 
in sheets. Tlv? process requires a number of weeks.” 

• Gelatine b ako made from bones, fresh as well as old, and from the resi- 
dues of bones used in the manufacture of buttons. The thin slices of the 
bones are treated with acid until all the phbsphate of lime b extracted. 
They are then treated with lime and the gelatinous residue b then dissolv^ 
in warm water and purified for use. , 

The use of gelatine as a food has of late years become very common. 
Thfr ease with which it can be made into jeUjgs, the consbtence which 
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it gives to ice-cream and its general utility in the cuisine have made it deservedly 
popular. Gelatine Ls the product of some of the nitrogenous parts of the 
animal and should be made only from the edible parts thereof. It is particu- 
larly abundant in the tendinous portions of the animal and in the tissues about 
the head, from which a large part of edible gelatine is made. No portion of 
the animal which Is filthy or unfit for food should ever enter into the coq^jposi- 
lion of the gelatine. If the parts from which the gelatine are made are cured 
previous to manufacture they should Imj cured in a t)crfect!y sanitary way, as 
carefully as any other |>ari of the meat. There can l>e no objection to the use 
of gelatine made from these sanitary materials in ftKxls of all kinds. 

There is, ho\^cver, a jrossibilily that some of the gelatines on the market 
may be made from materials wholly unfit for food. The f(X)d law forbids 
the use of animal substances unfit for finwl cither directly or indirectly. As 
an illustration of this condition of affairs 1 may call attention to the fact that 
a j)art of the gelatines sold in the I'nitcd States are made from parts of adimals 
slaughtered in South America. It is not known to the consumer in what 
conditions these parts are preserved and transported. They may be jx^ssibly 
packed with the hide and sent t<) Hclgium or other countries in a filthy, 
})Utrid and abhorrent state and these parts l)e cut from the hides l>efore they 
arc sent to the tanneries and converted into gelatine and sold as edible gela- 
tine. Such a possibility should not exist, and there is no danger of its existence 
with high class manufacturers. A part of the horns is also used for such 
purposes, which being of an inedible portion and unfit for f(x>d is not admis- 
sible, under the law, as a constituent of edible gelatine. All such materials 
should be excluded in the manufacture of Such an impirtant produeft. Further 
than this, it may be stated that the line of demarcation l>etween gelatine 
and glue is not always as well drawn as it should be, and this is illustrated 
in the report that the gelatine and glue are manufactured in tfie same factoiy^ 
and the same cemditions of odor and insanitation which adhere to glue 
may attach themselves to the gefatine. Such a condition, of course, would 
l>e an exceptional case, but its possibility should be excluded. Under the 
food law only those forms of gelatine first described above t'an ^ legally 
made and sold for use in food. 

Adulteration oj Gelatine . — The adulterations of gelatine are juch as those 
referred to above in the form of raw materials employed whi^h are insanitary 
and unfit for food. In addition to this, bleaching agehts, namely, sulfuroit^ 
acid or sulfites and mineral acids, are often employed in the manufacture, 
portions'of which may remaift in the finished article. All of these substances 
’must be regarded as adulterants and as insanitary and unsuitable for gelatine, 
and to that extent unfit for humaij consumption. 

Presence oj Tetanus in Commercial Gelatine .' — ^Thc Public Health and 
Marine Hospital Service^ has investigated gelatine to determine whether or 
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not it may be infected with pathogenic germs. The conclusions of t|ie in- 
vestigation are as follows (Bulletin No. g, Hygienic Laboratory)." 

“ Sfven samples of gelatine examined;, one showed tetanus spores. 

Two samples showed an oval end-spore rod, whose identity was not proved, 
but, in stained specimens, it would be bard to distinguish from tetanus, if 
indeed not tetanus with diminished virulence. , 

‘*In tetanus investigations it is important to use jreshly made bouillon, as the 
organism is apt not to germinate in bouillon over ten days old. The thermal 
death point of the organism isolated was found to be between twenty and thirty ^ 
seconds at too degrees C. 

“It is important, therefore, that gelatine to be used for injections should be 
boiled at least ten minutes on account of the variability of the thermal death 
point in different species of tetanus. Whether this amount of heating im- 
pairs in any way the hemostatic power of gelatine has not been settled, but in 
case It does it is believed that the danger from tetanus more than overbalances 
its therapeutic value. 

“It is suggested that when, as in hospitals, there is likelihood of gelatine in- 
jections being used for hemostatic purposes the gelatine solution be sterilized by 
the fractional method on three successive days and kept ready for use in sterile 
containers.” 

From the data given above it is seen that gelatine, may become infected 
and the material from which it is made for edible purposes should be 
healthful, sanitary and fit for food. It is not likely that tetanus germs 
would prove dangerous when taken into the stomach, but freedom from 
infection should be secured if pt'issible. These investigations show the 
wisdom of the pure food law in forbidding the use of parts of animals unfit for 
food, whether manufactured or not, in the production of food products. It is 
evident that a sufficient quantity of fresh, sanitary material or material 
properly preserved! can be obtained in this country or in other countries to 
supply the needs for edible gelatine without resorting to the use of inedible 
parts of hides, horns, hoofs and other waste and unfit portions of the animal. 

Sumn^ry.— Above have been presented some of the principal meat 
foods, the analytical data which show their composition, the processes by 
means of which they are prepared and the principal methods, objectionable 
and otherwise, by which they are preserved. 

, Meat is a staple dhicle of diet among almost all nations of men. The 
anatomical structure of the human animal indicates that his environment 
has adapted him to eating meats of all kinds. In other words, man is an om- 
nivorous animal. He has been developed in an environment in which all' 
kinds of meats and vegetables have minist^^d to his sustenance, and thus he 
b an omni\x)rous animal both by evolution and necessarily by heredity. 
That man can live and flourish without meat has been fully established by 
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experiments, but that man cannot be nourished by meat alone has likewise 
been fully established, so that if the human race were necessarily to be de^ 
prived either of animal or vi^table foods, it would be the animal food which 
must be sacrificed. 

It is not the purpose of this manual to discuss the relative merits of vege- 
tarianism as compared with the common diet of the human race. It may not 
be amiss, however, to say that probably in the United States especially, a 
larger quantity of meat is eaten than is either necessary or wholesome. The 
people of our country are better able to supply themselves with expensive 
foods than those of other countries, and of the common foods meats are far 
more expensive than cereals. The eating of larger quantities of cereals 
and smaller quantities of meat would probably be conducive both to 
economy and health. It appears to be certain that the meat eating of 
the future may not be regarded so much as a necessity as it has in the 
past, but that meats will be used more as condimental substances than 
as staple Ukx\s. In all meat, for instance, that costs 25 cents a j^ound, such 
as steaks, there is over one-third or a half of it which is inedible, so that the 
edible tx)rtion really costs double that amount. On the contrary, when a pound 
of flour or maize is purchased, the price of which is )x?rhaps only one-eighth 
that of meat, the whole of it is edible. Thus, fn)m the merc]X)inlof economy 
as well as of nutritions the su|x?riority of cereals and other vegetable pnxiucts 
is at once evident. On the one hand, a cereal is almost a complete food 
containing all the elements necessary to nutrition, and it costs oply a few cents 
a pound. On the other hand, a steak or roast is ofdy a partial food ;fnd it 
costs much more than cereals. 

It is hoped that one purpose of this manual may l)c secured, namely, by 
showing the vonsumer the actual composition of the different^kinds of food 
and their method of prepanition he may be led in the selection of his food* 
to follow, the dictates of science and economy to a certain extent rather 
than merely the impulse of taste, 'the eating of such large quantities of meat 
is merely a habit which often is developed in children through the carelessness 
and ignorance of parents, much to the detriment of the child as well f s to his 
fu'ture health and activity. It is l.)elieved that if the true principles of the 
use of meat were properly inculcated a large saring in the energyoof the wage 
earner as well as of those in more affluent circumstances w ould be secuietl. 

• Sound principles of economy establish a better condition of health and* 

lead to greater activity and fruitful labor, 

• 

Terrestrial Animal Oils. 

Terrestrial animal oils are obt|ined directly from parts of the animals 
which yield, at ordinary temperature, a substance which remains liquid. 
The fats which are in thi^fcet of the animals are usually more liquid than 
In any other part of the body, and hence the natural animal oils arc derived 
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largely from the feet. Among the most important are sheep’s foot oil, horse 
foot oil, and neat’s foot oil, which is obtained from the feet of cattle. These 
oils are all highly valued for technical purposes, especially for lubricating, 
and for this purpose bring a very high price. They are not used or should not • 
be used for edible pur|K)ses, though they perhaps may sometimes be used 
in cooking. Neat’s f(H)t oil, especially, on account of its high price, is 
often subjected to adulteration, and is mixed for this purpose with cheap 
vegetable oils, such as cottonseed. Fish oil is also often used in the 
adulteration of neat’s f(X)t oil, though the addition of any of these oils to neat’s 
foot oil raises the iodin number to a very high degree, and hence this addition 
is easily detected by the chemist. 

Lard OIL — Lard oil is one of the most important of terrestrial animal oils. 

It is made from lard by melting it and allowing it to slowly cool. The stearin in 
the product crystallizes first, and when it reaches a condition favoring the separ- 
ation of the stearin the mass is subjected to straining or pressure, w'hereby 
the olein or liquid portion of the oil is separated, and thus, having been freetl 
from the most of its stearin, remains liquid at ordinary temperature. The resi- 
due is knoWn as lard stearin and is largely employed in the preparation of lard 
to give it a higher melting |K)int and in the manufacture of oleomargarine. 

Lard oil is used to some extent for edible purpo.ses and is itself sometimes 
employed in the manufacture of oleomargarine when,tniixed with tallow or 
tallow stearin. 

Properties oj^ hird Oil , — It is evident that the chemical and physical pro})- 
erties'of lard oil are determined by the completeness with which the stearin 
is separated. Inasmuch, however* as the conditions of manufacture are 
nearly constant, lard oil has characteristics of a physical and chemical nature 
which do not /ary greatly. The specific gravity of lard oil at 15 degrees 
Js about .916, and its iodin number varies from 68 to 75. When made of 
the best material it has a neutral taste, not an unpleasant odor, and, therefore, 
can be used for edible purposes without introducing any characteristic odor 
or flavor into the prepared food. In point of fact, however, it is not used 
to any tetent for edible purposes except in the manufactured articles aljove 
mentioned. When carefully made and of the proper quality pure lard oil 
should be poetically free from free acid. 

account of the high value of lard oil for lubricating 
find other purposes it has been subjected to extensive adulterations. The 
addition of cheaper animal oils or vegetable oils has been largely practiced. 
Fish oil, blubber oil, and other marine animal 6ils have also been freely used 
in the adulteration of lard oil whenever the difference in price has rendered 
it profitable. These adulterations are of^^uch a character that fliey can be 
detected only by the skilled microscopist and chemist. The oth«r aninial 
oils, both of marine and terrestrial origin, while important frenn a technical 
point of view, are of no significance in respect of edible qualities. 
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POULTRY AND GAME BIRDS. 


Application of Name. — The term |x)ultrv for descriptive purposes may 
fee applied to those classes of feathered dt>mcsticated birds used for human 
fo(xi. It, therefore, includes practically all of the domesticated fowls. The 
term game bird, for the pur|K)sc of this manual, is applied to feathered animals 
which are wild and which are used for human food. This also may apply 
to almost all wild birds, since at times they practically all have l)een used for 
food purjK)ses. Here only those in common use, both domesticated and wild, 
will be referretl to. In connection with |K)uhry the eggs of the birds will 1^ 
considered. 


DOMESTICATED FOWLS. 

The principal domesticated fowls which are used for human f(xxl arc chick- 
ens, turkeys, geese, ducks, and guinea hens. The most common of all is the 
chicken, — the ne.\t perhaps are turkeys in this countr)’ and the gO(?sc in Europe, 
The others are more infrequently used but iire highly pri^cd. 

Chicken. — The chicken scientifically is known as Gallus dotmsticus. 
For food purpfises the chicken is eaten at various ages. The very young 
chicken is commonly called a broiler and is prepared for the taWe at varying 
ages from si.x to twelve weeks. Young chickens are also very (^mmonly calleil 
spring chickens, since they occur in greater abundance in the spring than at any 
other time. Since the introduction of the modem melhfxl of incubation, how- 
ever, the spring chicken may be had at all seasons of the year. The *T|oiIer” 
and “spring chicken” may be regarded as s)Tionymous terms, though the 
larger chicks are usually called spring chickens instead of broilers. 

Full Grown Chickens . — The full grown chicken is better suit^ for food 
when still young. The flesh loses flavor and gains in toughness as the chicken 
•grows older. There is no legal limit fixing the division of chickens into dif- 
ferent clas^ w'ith respect to age and the only criterion is the price and taste 
of the consumer. There is, perhaps, no ql>jection to the use of old chickens for 
food purposes, provided they are not sold fraudulently as young chicks. The 
siae and toughness of the pieces one often secures when ordering spring chicken 
, U in indication that the age limit is not very definitely established. Both bena 
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and roosters are used for food purposes, but especially the young roosters are 
devoted to food purposes while the young hens are often kept for the produc- 
tloipof eggs. 

Preparation oj Chickens jor Food Purposes.— In former times, when the 
chickens of commerce were derived chiefly from the farm, no special prepara< 
tiott was made before the chicken was marketed. The eggs were hatched in 
the old-fashioned way by the hens and the chicks sold to hucksters or in market, 
at various ages and without any special preparation or control. All this has 
been changed in later times by the introduction of scientific methods of breed- 
ing poultry. It has been demonstrated that the breeding and care of poultry 
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require as much scientific and economic attention as is devoted to any other 
succestc^ul business. 

The Incubator .— introduction of the incubator for the hatching of eggs 
with the otjier necessary arrangements for the caring for young chicks has per- 
haps done mot* any other one thing to revolutionize the method of pre- 
^ paring poultry for the market. By the use of the incubator the hatching .of 
chicks is regulated with the utm<ost degree of nicety. A larger percentage of* 
eggs produce chicks and the expense of the incubating process is greatly dimin- 
ished. The incubator is, in its widest significance a thermostat in which the 
cggimay be placed and maintained constantly at the temperature of the heh's 
body, namely, about loa degrees F. The arrangement of the chicken house 
and the other envhronmcnts of the young chick are shown in Fig. 12. 
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Care of Young Chicks , — ^The principal points in the care of young chicks are 
fresh air, freedom from inlection by epidemic or contagious dieses, exclusion 
of insect pests, even high temperature, and abundance of food. The )»)ung 
chick is especially sensitive to low terhperatures and must be protected from 
cold, especially from cold rains. For this reason the chicks, after hatching, 
must l)e kept, if it is not summer time, in a room where the temperature cj^n be 
regulated until they have acquired some degree of strength and vitality. The 
temperature of the chicken house for the young birds should not be lower than 
85 or 90 degrees F. 

A temperature of about 102 degrees F. is found very favorable to the de- 
velopment of the chicks in the eggs, although the tem[)erature may sometimes 
fall to loi or rise to 103 degrees F. without materially affecting the results. 
Exj^eriments show that too low a temperature arrests the development of the 
chick. On the contrary there seems to be no indication that an increase of 
heat, up to 103 degrees F., has any tendency to kill the chick in the last stages 
of development. It is found best in all cases to set the eggs in the incubator 
as soon after they are laid as possible. Where the age of the egg is not known 
it should l)c carefully candled, that is, held up between the eye and a Ught in 
order to determine its condition. In old eggs, the yolk, on candling, becomes 
more or le.ss diffused with the white and such eggs are to l>e rejected for incu- 
bator purposes as they jire not likely to produce chickens. The fertility of the 
egg must also be assur^ before placing in the incubator. An unfertilized egg 
is so much loss in the incubator since it might have Ijeen used for food purposes, 
since the egg, for marketable purposes, when fresh is just as g(xxfas a fertilized 
egg. It Is an observed fact that the complete fertilization of the egg, that is, 
the proper union of the male and female germ cells, is not always complete at 
the time the egg is laid, but the mingling of the two elements takes place under 
proper conditions afterwards. The development will also depend upon the ^ 
vitality of the germ and its component parts. Just, for instanefe, as the color of 
the feathefs, the size of the Ixxly ancMhe general character of the chick may be 
inherited from either parent, so the vital qualities are much more strongly shown 
in some eggs than in others. The proper germination of the egg may^Lso be 
improved by many of the conditions of environment. In the case of eggs, any 
slight change which would interfere with the functions of the yolk ^r albumin, 
both of which are extremely sensitive to change, would interfere ^itk the growth 
of the embryo either by depriving it of food or subjecting if to other conditions . 
in which its vitality would be diminished or destroyed. The fertilized egg may 
be separated from the non-fertilized also by candling. At the Rhode Island 
station it is found that a vefy good light Jor candling is the ordinary calcium 
carbide bicycle lamp, placed in a pr^r candling box* This is a strong white 
light quite equal in power to the dcctric incandescent light and is not so trying 
to the eyes, 

8 
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When eggs which have been submitted to incubation permit light to 
shine through and show the yolk suspended in the upper half of the center as 
a cka^rly defined mass, which quickly rcassumes its position in turning the egg 
with its long axis nearly horizontal, they are probably infertile or sterile. 
When, on the contrary, the yolk assumes indefinite outlines, approaching near 
the ypper portion of the shell at the large end or appears with a thick spur upon 
its upper side, it may be regarded as having started to incubate. In the later 
stages the embryo can be plainly seen, because it becomes opaque and cuts off 
more of the light. In the incubation of eggs the candling is resorted to during 
the first few days of the experiment in order that the unfertilized eggs may be 
separated. The best time for the candling, if it is practiced only once, is on the 
sixth or seventh day of incubation. By that time all the eggs which are fertilized 
will be .so changed as to be easily recognized by the candling process. Ex- 
perience has shown that eggs which are more than two weeks old are not profit- 
able for use in incubators since the percentage that docs not hatch is so large. 
The incubating part of the plant is sometimes placed in the cellar over which 
the brooding house is built. 

The brooding of young chicks is of the utmost significance. In Europe the 
changes in temperature are much less violent than in this country. The prin- 
cipal brooding houses in the United States are in the North where the* tempera- 
ture often falls in winter to below zero while in the sumgier it may rise to blood 
heat, a difference of over 100 degrees F. For this reason the incubating houses 
in the United^ Stales are often placed in cellars where the uniform conditions 
of temperature are more easily secured. There is no objection to this location 
provided proi)er care be taken to secure ventilation and the proper content of 
moisture in the atmosphere. In Great Britain the incubating houses are usu- 
ally placed above ground instead of in cellars. The mean range of temperature 
in an incubating room in Great Britain, from March 12, 1903, to March 30, 1904, 
was 10 degrees.' The highest temperature registered was 70 degrees on the 
a4th of June and the lowest 42 degrees irt January. The humidity of the air 
was also quite constant, the lowest degree of humidity being 59 and the highest 
94. TJJiese data show a very even temperature in the room itself. Of covirse 
the temperature in the incubator is necessarily greater, being that already 
referred to^namely 102 degrees. 

Early Markif . — One principal object in the raising of chicks is to force them " 
,to an early maturity in so far as size and palatability are concerned. The 
sooner the young broilers can be made ready for the market the more economy 
there is in their production. To this end they ought to receive a more abundant 
and specially prepared kind of food than if they were intended for ordinary 
farm purposes. In other words, the forcing process should be pushed as far 
as possible without interfering with the With and normal functions of the 
hir4» Foods which are nutritious and stimulating and promote vigorous 1 
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growth should be efnployed. Birds prepared in this way for the market are 
extremely tender and palatable and bring the highest prices where their merits 
are recognized, • 

Artificial Feeding.— Where chickens of greater age are prepared for the mar- 
ket they are subjected, during the last two or three weeks previous to sale, to a 
forcing process in order to produce more fat and make their flesh more palatable. 
To this end the chickens are fed from time to time mechanically by passing a 
tube into the craw and forcing the food therein. Fowls prepared in this 
way bring high prices in the market and the largest profits to the growers. 
It is a method, however, which is not used in the raising of the ordinary poultry 
found on the market. 

Preparing Chickens for the Market.— Chickens are sold in four different con- 
ditions in the markets of this country. First, they are offered alive. A great 
many purchasers prefer to get their poultry in this way because they can then be 
certain that it has not been long killed and kept in cold storage or preserved by 
means of chemicals. It is a very common custom for consumers to have their 
own chicken coops and buy a number of birds at a lime and fatten them 
particularly for their own use. Under the present system of law this method is 
highly to l)e commended as a certain way of knowing the age of the poultry 
consumed. With proper municipal and stale regulations of the markets it 
would not be necessaryrfor the consumer to go to this trouble since when rigid 
inspection and certification are established, the age of the chicken offered on 
the market can be easily ascertained. Until such time comes^ however, on 
the part of the consumer, the desirability of securing chickens alive canndt be 
denied. 

Freshly Killed Chickens. — Chickens which have been killed within twenty- 
four or forty-eight hours and properly kept may be regarded as freshly killed. 
There is a very wdde-spread opinion, and probably founded^on reliable ex- 
periments, that fowls are better if they are kept some time after slaughter, pro- 
vided they are kept in a proper way.* In the winter time it is customary, cs- 
.pecially in Europe, to hang the fowl for a week or ten days exposed to the or- 
dinary temperature, before consumption. This, of course, is a practicc^vhich 
could not be indulged in in warm weather. Fowls, however, can he hung in cold 
storage even in the summer time and with the same advantage which accrues 
by hanging them in ordinary temperature in the winter tigie. Just how long 
fowls should be kept after slaughter in this way in order to secure a maximum 
degree of palatability has not been sdentificaliy determined. There is evidently 
a limit beyond which the keeping of slaughtered fowls should not be indulged 
in.’ If a low and even temperature could be secured it may be certain that the 
hanging of the fowl for a week or tet^^ys is not too long. The temperature, 
however, should not be much above the freezing point. 

killed chickens offered in two forms, namely, drawn and uo- 
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Mum, The proper method of keeping a slaughtered chicken has been the 

subject of very lively discussions. There are many who are advocates ot the 

expdisure of the chicken in the undrawn state asserting that in this condition 
it is less exposed to infection and keeps Ijetter during the necessary tirpe elapsing 
between slaughter and consumption. This argument is advanced chiefly by 
dealers. On the other hand the consumer, as a rule, is in favor of having the 
chicken drawn l)efore it is exposed for sale, that is, as soon as it is slaughtered. 
There is perhaps much to Ijc said on both sides of this question. If, however, 
chickens are to be secured by the consumer within forty-eight hours after 
slaughter there can l^e no very great danger of infection by having them 
undrawn. The subject is one of sufficient importance to warrant an extended 
scientific investigation and u|H)n this investigation the municipal and state 
regulations for the sale of poultry can be based. It is not wise in such cases to 
be swayed solely by prejudice or sentiment but rather by the facts which can 
be ascertained by unbiased scientific investigation. Because a chicken weighs 
more undrawn is probably one of the reasons why dealers prefer them in this 
state. It may be said, t(X), that the walls of the intestines are so impenetrable 
that there is no danger of bacterial contamination. But the keeping of 
chickens with the intestinal contents undisturbed does not appeal to the im- 
agination of the consumer any more than would the freezing of the carcass of 
a beef or hog with the visceni remaining in it. The mest recent investigations, 
however, have shown that properly packed, undrawn poultry can be kept from 
six to nine tyionths without danger of intestinal contamination. If poultry 
arc dniwp Wore storage it is highly imporUint to avoid all contamination of 
the cut surfaces. Experiments have shown the advisability of packing drawn 
poultry in tin cartons, . carefully closed. Fowls thus treated preserve to a 
remarkable 4cgree their freshness and palatability. In any case the consumer 
should be allowed the choice in the matter which, at the present time, is not 
the case in many parts of this country where only undrawn poultry is exp>osed 
for sale. 

Poultry in Cold Storage. — ^Whenever a fowl is kept for a longer period than 
the w^k or ten days above referred to for the purpose of improving its flavor 
and palatability it is necessary that it l)e placed in cold storage. This method 
of keepings {)Oultry or other ftxxls is wholly unobjectionable unless carried to 
excess. Poultry is^a food product which under the present scientific methods' 
of production can be furnished in a fresh state all the year. The necessity for 
cold storage, therefore, is not so apparent in this case as in that of fruit and 
otiier perishable foods. It appears then that* cold storage should only be ex- 
tended to that limit necessary to secure its delivery to the consumer. There can 
ecaredy any excuse for the placing t*f poultry in cold storage at certain 
seaatmsof thc^year when they are slightly less in price by reason of the abundant 
{Auction than at other seasons. The methods qf producing poultry are such 



yOULTtV IN COLD STORAGE. 


lot 


at the present time that this excess in supply can easily be avoided on the part 
of the producer and thus maintain an even price and an even supply the year 
round. The producer as well as the consumer is benefited by^uch a condition. 
The necessity, often, for cold storage in the limited sense above referred to is 
acknowledged by all and a reasonable degree of time in cold storage cannot be 
regarded as in any way measurably harmful with reference to the character 
of the product. It is probable that as long as four or six months may be re- 
garded as a justifiable limit for securing a proper market for poultry in cold 
storage though the exact length of time in which it may be left in cold storage will 
be determined only by careful scientific investigation. There seems to be no 
necessity whatever for carrying fowls for a longer period and especially, as has 
been known, for a year or even two years. The deterioration, even if the tem- 
perature is far below the freezing point, is very marked during these long periods 
of time and actual danger may accrue to the consumer in the possible develop- 
ment of |)oisonous degradation products in the flesh. Municipal, state, and 
national regulations should be of a character to inform the consumer of the 
jxact length of time which the poultry he proposes to ])urt base has been in cold 
storage. This is the least which the consumer has the right to know and is a 
right which the producer and packer should concede without discussion. The 
unwillingness which has l)een manifested on the part of dealers in fwultry to 
make4)ublic the length*of time which it has been in cold storage is of itself a 
auspicious condition. The argument is constantly heard that the length of time 
poultry has been in cold storage does not impair its palatability of wholesome- 
ness. If this l)e true then a .statement of the length of time cannot in any Vay 
injure the market. But to this reply is made to the effect that if the coasumer is 
told the fowl has been in cold storage a certain length of time he will not purchase 
it. To this the evident answer is, — why should you deceive the consumer by 
ielling him an article which if he knew its character he would pot buy? It is 
evident that such deception is nothing more nor less than obtaining money under 
false pretenses. The remedy for the evil of cold storage is the lal)el which will 
indicate the length of time which has elapsed since the slaughter of the fowl. 

There is, perhaps, no greater blessing which has been conferred upoit man- 
kind during the last quarter of a century than the development of cold storage 
methods of preserving food. The continued prosperity and benefits of this 
business depend upon a thorough study of the conditioni attetidant thereon 
and the elimination of any evil which may be incident thereto. When this is 
accomplished the absolute confidence which the consumer will have in cold 
storage will be such that the magnitude of the business will be immensely in- 
creased. Thus the interests of the consumer and the dealer arc one and they 
should work together to promote thdir common good. 

Composition of the White Meat of a Chicken . — The meat of a chicken, care- 
fully prepared in the laboratory of the Bureau of Chemistry, was analyzed by 
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leparation into the white and dark portions. The composition of the two 
meats is as follows: 


Wate* m Fat- Meat 

Watb*. tees Soeetakce. Fat. Psotein. Bases. 

Percent. Percent. Percent. Percent. Percent. 


White meat, 61.38 75.08 18.25 17.06 .37 

Darkme&t, 59*48 70-44 24.16 15-94 1.03 


The above data show that there is a notable difference in the composition 
of the white and the dark meat. The white meat has much less fat and a 
correspondingly larger quantity of protein. The quantity of water in the two 
classes of meat is not very different although there is a slightly less quantity 
in the dark meat. The dark meat has a much larger proportion of meat bases 
but as Ihese bases are often considered of little value and sometimes degenerate 
Into poisonous constituents it is .seen from this point of view that the white 
meat is to be preferred to the dark meat. 

Pftsefved Chicken . — Practically the only methods of preserving chickens are 
the canning processes which have already been described and cold storage. 
Chickens may be canned in the same way as has been described for beef and in 
that way my be kept for a certain length of time without notable deterioration. 
1 he pickling of chicken is not very extensively practiced nor is it cured in the or-*- 
dinary sense of the word, that is, by the addition of salt, sugar, vinegar, spices, 
and wood smoke. Chicken may also be put up in the form of potted chicken, 
which has already been described. Practically the only methods which are 
in vogue and which can be commended for preserving chicken are sterilizing 
or canning ajiid cold storage. These methods, when not unduly prolonged, 
are open jto no reasonable objection. The preserving of chickens with spices 
and condiments may also, perhaps, be considered as desirable provided no 
harmful chemical preservatives are employed. The temptation, however, 
to employ suph preservatives is so great as not to be always resisted. 

AduUeraium of Patted Chicken and Turkey . — Perhaps there is no other form 
of potted meat,with the possible exception of p^t6 de foie gras, where such an 
opulent field for sophistication is found as in the case of potted chicken and 
turkey. The average composition of ten .samples of alleged potted chicken and 
turkej^found upon the market, is shown in the following table: 


Water 

Water in fat-free suUtance, 
Fat,.! 


Protein,. 

MeatbMes, 

£lycogen 

Total ash 

Of which sodium chlorid,. 


58.52 percent 

71.24 

* 

17.98 

(I 

19.13 


.96 

It 

.26 

(f 

2.67 

Cl 

t.os 

u 


All but one of the ten samples contained starch but not in very rnn.id.TOKl ff 
q^ntUies, the largest amount being 4.1^ percent, 
ildne erf the samples contained saltpeter. This is an interesting point be- 
of the daim of the packers that saltpeter b^ised solely for pseservation 
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porpases. When a meat Is expected to be of a white color no saltpeter is found 
while, on the contrary, where the meat is of a red character it is frequently 
found. Tin was present in four samples, doubtless due to some contaminSition 
with the solder or by corrosion of the tin can itself. Where tin is present due 
to the corrosion of the can itself it is always in greater abundance in the old 
than iff the newly canned sample. It is quite certain that the contents of these 
^ckages were not made up of chicken and turkey exclusively. The character* 
istic odor and taste of smoked meats which are found in these packages would 
indicate that they are used to give flavor and aroma to the mixture. The 
addition of flavoring materials of this kind, or “force” meats as they are some* 
times called, is not objectionable from any sanitary or dietetic point of view. 
It is, however, an offense against an ethical principle which must be closely 
followed in a case of this kind if the doors of fraud and adulteration are not to 
be left wide open. This principle is that no false idea by inference, omission 
or otherwise, should be conveyed to the consumer by the label. Some form 
of expression for potted meat should be used in which the label gives the prin- 
cipal or dominant meat in the mixture, accompanied by the statement that it is 
a mixture with other meats also named, spiced and flavored. Under the present 
condition of affairs a manufacturer who really wishes to put into potted form 
chicken and turkey with only spices and condiments has to undergo an unfair 
competition with another manufacturer who uses the same label and reduces 
the quantity of expensive meat to a minimum or may possibly leave it out al- 
together. Under the new food law' this unfair competition wim>e prevented. 

Adulteration oj Chicken . — The flesh of chicken is not subjected to an/ very 
extensive adulterations. It has been claimed that preservatives are applied 
externally to fresh fowls but the evidence on this point is not very conclusive. 
There is, p)erhaps, little doubt that other methods have been •practiced but 
probably without any very great vogue. The use of chemicaj preservatives in • 
potted chicken is also reprehensible. In general it may be said that there is no 
very extensive adulteration of chicken meat. The principal objection to the 
commerce in preserved chicken meat is the use of old chickens, the unlimited 
cold storage, the failure to draw at time of slaughter, and exposure in tSe mar- 
ket in an unsanitary condition and for an indefinite time. Cheaper meats are 
^ sometimes substituted for the genuine article in potted chicken. Turkey and 
pork are said to be used in chicken salad. • • 

Capons . — The castration of the male bird produces the capon, the flesh of* 
which is very highly valued as being superior to that of the male or female 
chicken. Capons are much more extensively used in Europe than in the United 
States but are gradually coming into fa^or in this country. It is difficult to 
describe the difference between thi taste of the flesh of the capon and the 
rooster and heti. A greater degree of tenderness and a more delicate taste 
diaracterize the flesh of the capon. In France, especially^ the production of 
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capons has been carried to its highest perfection. Caponizing should be pra^ 
ticed at an early date in the life of the young bird. In fact, as soon as the 
distinction in sex is well marked in the young chicken the removal of the 
testes should take place. The young fowl is laid upon its left side and the skin 
is exposed by pulling back the feathers and trimming them off at the proper 
place until the space between the first and second ribs of the right side is laid 
bare. An incision is then carefully made and the testes removed by instru- 
ments particularly adapted for that purpose. The operation should be done 
by an expert although theoretically it appears easy of accomplishment. In 
practice, however, it requires an expert to avoid any injury to the bird and to 
insure a speedy recovery. When done in the proj^er way, apparently no great 
inconvenience attends the of^eration. There is little blood shed and usually no 
inflammation when the proper antiseptic measures are provided. 

Caponizing develops a bird that is readily fattened and easily prepared for 
the market and highly prized. The caponized bird often develops brooding 
instincts and when eggs are hatched by the heat of the bird the capon makes 
a better brcxxler than the hen because of the greater spread of the wings and 
the larger number of eggs that can be covered in the operation. The larger 
breeds of birds make the best capons such as the brahmas and plymouth rocks. 
The capons are fattened and prepared for the market as in the case of other 
birds. When skimmed milk is made a large portion of Ihe diet the flesh is con- 
sidered to be of greater value. The best age for marketing a capon is at about 
twelve month% At that time they have attained their full size and their maxi- 
munv degree of excellence as a fixKl bird. The feeding should be done upon 
the principles already described, namely, to keep the birds growing in the 
usual way until about three or four weeks before the market when the extra 
food is given ip as large quantities as possible for quick fattening. In Europe 
*this extra food is usually given mechanically under the forced system though 
in this country the mechanical methwl (ff feeding capons has not generally 
been introduced. 

Capons bring a higher price iqwn the market than the other varieties of 
chickei^ sometimes the difference being as much as four or five cents a pound. 
For this reason the growth of capons becomes more profitable to the farmer 
than that ol the ordinary chicken. 

Duck (Anasfbosch ^). — The domesticated duck is used very largely for food 
•in all parts of the world. Its flavor Ls not so highly prized as that of the wild 
duck but it is an excellent article of diet. The production of ducks is con- 
ducted in the same manner as the production of poultry in general. They 
lire still chiefly grown upon the farm without any special care but the best 
tesul^ a3pe obtained by the systematic Vgrowth of ducks under scientific 
conditions in poultry houses, The duck is not so extensively used for food 
as the turkey and chicken but perhaps in this country much more extensively 
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than the goose. The price of the wild duck, however, is still suthcii... jy low to 
limit to a certain extent the production of the dom^icated article. 

Varieties of Ducks , — There are many varieties of ducks cultivated fey the 
market. The Pekin is perhaps the most abundant of all. It is creamy while 
in color, has a long and graceful body and has been particularly bred for the 
market. When ready for the market the average weight of the drake is ajx)ut 
eight pounds and the duck seven. The Aylesbury is also a favorite variety. 
It is said to be somew’^hat whiter than the Pekin in color. It is specially 
valued in England as a market duck. It is somewhat larger than the Pekin. 
Other varieties of ducks are the Rover, the C'ayuga, the Gray and White Call, 
the East Indian, the Crested White, the colored and white Muscovy, and the 
Indian runner. The latter is a very small duck , being only alx)ut one-ha If t he size 
of the Pekin. Usually the ducks on the market are not designated by any 
particular variety and, in fact, most consumers are not sufficiently acquainted 
with the different varieties of duck to l>e able to ask for any particular one. 
The mallard, canvas-back, and teal are common varieties of the wild duck. 

ComposUion of the Flesh of Ducks . — The flesh of two varieties of ducks, 
namely the Pekin duck and the Mallard duck, was carefully separated in the 
Bureau of Chemistry and subjected to analysis. The comjwsition of the meat 
of these two ducks is shown in the following table: 




W'ATtR IN FAT- 
FREt SCBSTAN< E. 

Fat. 

PR(»TE1K. 

Meat 

Baoer, 

Pekin duck, 


78.20 

39-3 J 

»3-37 

•43 

Mallard duck,.... 


75-98 

7.11 

>9-»5 

•^»S 


The above data show a striking difference between these two varieties of 
ducks. The Pekin duck has a large ex<?es.s of fat while the Mallard duck, 
which is a wild duck and evidently not very fat, has a small percentage of fat 
and a large percentage of protein. It is evident that the flesh of wild fowl 
would not, except at a certain season of the year, approach that of domesticated^ 
fowls in the percentage of fat which it contains. 

Goose {Anseranser ). — ^The goo.s£ is not so commonly used as a food prod- 
uct in this country as in Europe, — the turkey to some extent has taken its 
place. The remarks which are applicable to the production of chicitens are 
also applicable to the production of geese. They, perhaps, are grown more 
extensively in the old-fashioned way in this country than chickens or turkeys 
at the present time since they are used chiefly for the featfcers which they 
produce and not for food. Goose is also considered a winter dish both iij 
this country and in Europe. It is customary in Europe that the goose be 
hung even for a longer period before consumption than the chicken. Its 
flesh is made more tender and more palatable by this preliminary exposure. 
From one to two weeks b not o^idered too long a time in the winter for 
hanging in the old country. The remarks relative to cold storage of turkey 
and chicken apply also t^ the goose. The goose b, perhaps, the most easily 
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artificially fattened of any other poultry birds. This is especially true in 
those regions where fatty goose livers are so highly prized in the manufacture 
of de foie gras. By long-continued artificial feeding the goose is made 
excessively fat and the liver especially is changed in its composition by this 
treatment so as to make it peculiarly suitable for the production of this delicacy. 

Vqrieties oj Geese . — The varieties of geese upon the market comprise the 
following leading breeds. The Toulouse is perhaps the most extensively 
raised. It is highly prized on account of its hardihood, its size and 
the general appearance of its body. It is of a gray to white color and 
the wings are a deeper gray or brown. The legs are usually of a deep orange. 
When ready for the market the average weight of the gander is 20 pounds and 
the goose 1 8. Of the other common varieties there are the Embden, the African, 
the brown and white Chinese, the white or Canada, and the Egyptian. The 
latter is a small goose only weighing about half as much as the Toulouse when 
ready for the market. The wild goose is highly esteemed as a game bird. 

Feeding oj Y oung Geese jot the Market . — The feeding of geese for the market 
begins as soon as the hatching is complete. The first meal of the young 
chicks consists of oat meal, middlings, finely chopped dandelions, lettuce or 
some similar green stuff, and milk. The goslings during the first week are kept 
indoors and should be fed four or five times a day on the mixture above named. 
After this they may go into a yard where there is plenty of grass, not over- 
grown, and they will thrive on this very well for a time without hand feeding. 
Not more thaij two feedings a day are necessary between the ages of one and 
six wfeks where plenty of grass is at hand. During this time no better food 
than grouncl oats and skimmed milkVan be used. During all this period great 
care is taken that the goslings are not subjected to any disease or to cold. They 
should be carefully housed in sanitary coops where the temperature does not 
wnk too low and where they are protected from cold rains. After the goslings 
are eight weeks old they are usually able to take care of themselves in respect 
of food and need, perhaps, only one feeWing a day. If these goslings are 
hatched in the early spring they nuiy be ready for fattening for the Christmas 
market.^ The geese until sliortly before the time for market are aUowed to run 
free in a field, not too large, where there are ponds or troughs of ^ater in abun- 
dance. In tftis way the frame of the goose will be sufficiently developed by the 
time the fattening period comes but there will have been no unusual expense 
in the production of Ihe fowl until it is prepared for the market. The large 
frame is necessary in order that the goose may properly fatten. It usually 
requires about three weeks of artificial feeding to bring a goose into proper con- 
dition for the market If the geese are*for the Christmas market, ab^tihe asth 
of November they are put up in sheds for ^ttening, for though they have bm 
well fed during the summer and autumn they cannot be called fat geese until 
they have gone through a special course of nutrition.^ Whfie they are confined 
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foi fattening geese require plenty of fresh air but very little light, and these con- 
ditions are procured by housing them in large airy sheds without windows. 
Before the fattening season these sheds are thoroughly cleaned and ivhite* 
washed and the floor covered with cinders, ashes, and charcoal. This mixture 
is not only a good bedding but is also a go<xl deodorizer, which is quite im- 
portant. Food troughs are arranged along the walls inside the she^ and 
troughs for water outside in such a way that the birds can reach the water 
but cannot get into it. Clean charcoal is to be put into the sheti ever>' day as it 
is constantly eaten by the geese and is valuable. The foods used are oat meal, 
boiled potatoes, linseed meal or other oil cakes, and plenty of milk, usually 
skimmed. The birds should have all of this that they can eat, for in the process 
we are now describing the artificial forcing of food into the craw is not practiced. 
In three weeks a good goose will increase four or five pounds in weight and this 
increase brings the goose up from an ordinary bird in good condition to one 
which is properly fed for the market. 

The killing of geese is practiced in practically the same manner as that which 
is described for slaughtering fowls. A goose is a bird of large vitality and 
dies hard as is the case with most fowls. The feathers should be taken off 
the body clean, as they are valuable for commercial purj>oses. Any pin feathers 
should be cut with a sharp knife so as to make the bird look as clean as possible 
when brought to the ciarket. The carcass of the goose should not be packed 
to send to market until it is entirely cold and in this country, especially, where 
the distances are great, it is advisable to send it packed in ice or in a cold storage 
car. The average weight of a goose about nine months old thus prepared for 
the market is about fourteen pounds and (he flesh is certain to be more palatable 
at this age when fattened in the manner above described. 

Domesticated Pigeon (Columba' livia).—\T{ the last few years the pro- 
duction of domesticated pigeons has been extensively practiced in this country^ 
and especially the production of young pigeons which are known as squabs. 
They are rapidly taking the place “of game birds at the hotels and restaurants 
of the country. The conditions of production, preparation, etc., are the 
same as those for the ordinary domesticated fowl. There are many varieties 
of the bird grown; some, as the carrier, for special purposes. The other prin- 
cipal varieties are barbs, fantails, jacobins, runts, trumpeters, (pmblers, and 
turbits. « 

Turkey {Mdtagris ammcana ). — ^In general the statement which has beeu 
made rijjarding the production of fowls or chickens may be applied also to the 
production of turkeys. No further coniiment, therefore, is to be made under 
that head. The old-fashioned method of securing turkeys grown Under 
natural conditions has, to a giuft extent, given way to the production of 
turkeys on a large scale and under scientific conditions. Turkeys, as a rule, 
axe not eaten young, bu| practicaily full-grown. In this country the turk^ 
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is a dish which is particularly affected for festive occasions such as Thanks* 
giving and Christmas, though they are eaten largely throughout the whole 
year. • The market, however, for turkeys is particularly a November and 
December market and the large introduction of turkeys in the market is so 
timed as to furnish them in proper condition for consumption during those 
two Hjonths. 

The methods of preparing turkeys for the market, keeping them in cold 
storage, of hanging them previous to consumption and exposing them drawn 
or undrawn for sale, are subject to the same remarks as have been made in the 
case of chickens. Turkeys are said to more difficult to care for, both on the 
farm and in the professional poultry factory, than chickens. They are more 
subject to disease and more difficult to bring to maturity than chickens. 

Composition of Meat oj T urkey . — The flesh of the turkey was separated into 
two portions, the white and dark meats, and these were found to have the fol- 
lowing composition : 

Watfr in Fat- Meat 

Wate*. mtE Substance. Fat. Protein. Bases. 


White meat, 55.50 74.70 25.71 18.31 1.31 

Dark meal. 54.13 75.76 27.76 16.75 1.15 


A comparison of these two analyses show that there is little difference in the 
content of water in the white and dark meat. The dark meat, as in the case 
of chicken, has more fat and a correspondingly less amo^jnt of protein. The 
quantity of protein in the meat of turkey is about the same as that of chicken. 
The white meat of turkey differs from the white meat of chicken more in its 
conteni of meat bases than in any other way, except that the meat of turkey 
contains mofe fat, especially the white meat, than that of chicken. 

Composition of the Meat of Chickeq, Turkey, Duck, and Goose.— The 
composition of die chicken, turkey, duck, goose, and pigeon as given by Konig 
is found in the following table: 


« 

Water. 

Protein. 

Fat. 

Ash. 

Chicken (lean), 


.. 

1.42 

1.37 

” (fat) 

Young cock (fat), 

70.06 

70-03 

18.4Q 

2332 

9-34 

3-15 

.91 

I.OI 

Turkey, 

Duck (wil^, 


24.70 

22.01: 

8.50 

3.U 

1.20 

1.09 

Goose (fat), 


159* 

49-59 

,48 


The above^data show' that with the exception of the goose the p)ercentage of 
fat given in the fl^sh of the animals is very much less than that found in our own 
Wpth. Even in the fal chicken only a little over 9 percent of fat was found. 
It is believed that the composition of these fowls as given by the work of the 
Bureau of Chemistry more nearly represents the average compositioh in this 
country than the data taken from Kbnjg. 

Importance of Animal Food in the Grpwth of Poultry.— Many people 
suppose that poultry can live upon vegetables alone and this is probably true. 
Experience, however, shows that poultry does not thrive and fatten well on pute^ 
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veie^ble food; This fact was brought out very prominently in the experi* 
ments at the Cornell station where poultry of the same origin and character 
was fed two kinds of diet, one being partly of animal food and the other purely 
vegetable foods. The ration of the animal food consisted of Indian com meal, 
wheat flour, ground oats, wheat bran, wheat middlings, pea meal, linseed meal, 
meat, and fresh bone. The vegetable ration consisted of pea meal, liiy;eed 
meal, wheat bran, ground oats, Indian com meal, wheat middlings, gluten meal, 
and skimmed milk. Before the experiment had l>een long under way it was 
noticed that the birds receiving the meat fcK)d were developing rapidly and 
evenly while those that received the purely vegetable diet were l>ccoming thin 
and uneven in size. The authors of the bulletin say that it was sometimes al- 
most pitiful to see the long-necked, scrawny, vegetable-fed birds, with troughs 
full of abundant gfK)d, wholesome food before them, stand on the alert and 
scamper in hot haste after the unlucky grasshopper or fly which ventured into 
their pen, while the contented looking meat-fed ducks lay lazily in the sun 
and paid no attention to the buzzing bee or crawling beetle. The vegetable- 
fed birds literally starved to death, at least many of them, so that only twenty 
of the thirty-three with which the exf)criment was commenced were alive at 
the close of the fifteen weeks of feeding. 

The Forced Fattening of Poultry.— .\llusion has already l>ecn made to 
the forced fattening of^ultry secured by injecting food into the craw in larger 
quantities than would naturally be taken by the fowl if left to itself. There 
is much to be said both for and against this method of fattening. In favor of 
this method it may be stated that the birds fattened in this way are more highly 
prized by the connoisseur, are naturally fafter by reason of the enforced idleness 
of the birds during the fattening process, thus diminishing muscular activity, 
and more tender than the birds left at freedom and forced to secure their own 
food. From the point of view of the seller, also, the birds are heavier and the^ 
artificially fattened fowl usually brings a higher price, jxmnd for pound, on 
the market. Against the method It is urged that it is barbarous, imtx>sing 
upon the birds a diet far beyond normal capacity and thus tending to damage 
and injure the organs of the Ixxiy charged with the assimilation of food and 
the excretion of the waste products. 

The above indictment is doubtless true is almost every respect. „In explana- 
tion it may be said that the period of forcing food is always a ^ort one, rarely 
extending beyond three weeks, and, therefore, any injury to the organs whidt, 
might be induced is not of sufficient duration to establish any real form of dis 
case. In other words, the birds are slaughtered before any lesions of the organi 
are produced. The livers of the animals, especially geese, thus artificially fat- 
tened, take on an extra quantity of ^t during this period but it cannot Ije said 
that they become really diseased. The fatty Infers, as is well known, are used 
particularly in the manufacture of a mixed spiced meat known as pdU de foie 
gw. 
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Upon the whole it is believed that no injury is done the bird by this process 
of feeding which amid in any way be regarded as detrimental to the flesh as'a 
food product. In regard to the apparent barbarity of the process little need 
be said. The slaughter of animals for human food in itself is a barbarous 
practice from one point of view but if this practice is justified, as it doubtless b, 
by yie exigencies of human nutrition, the slight degree of force which is em- 
ployed in artificial fattening cannot be condemned. Moreover the artificial fat- 
tening of the fowl is of necessity a somewhat limited operation and confined to 
those establishments that are devoted exclusively to the production of high- 
grade and high-priced poultry for the market. The fattening is done by ex- 
perts and, in so far as the experience of feeding men in the same way is con- 
cerned) is not attended with any pain or discomfort other than that incident 
to a chronically full craw. 

Increase in Weight . — There is a larger increase in the weight of artificially 
fattened poultry over those fed in the ordinary way and allowed to run free 
than is usually supposed. It is stated by some authors that the average 
Increase in weight of artificially fattened birds is as much as 3 5 percent. There 
is no secret connected with the method of artificial fattening as is sometimes 
supposed. There are perhaps proprietary methods for preparing foods for 
fattening purposes but there is no secret in the mechanism of the process. In 
fact the process is so simple that it might be easily taught in a general way so 
that the farm hand would become an expert in its use and the farmer's jx)ultry 
instead of beir^ sent to market in a half-emaciated condition might be offered to 
the publican the best possible shape. Poultry running at large use up a large 
part of the value of their food in the heat and energy developed in the ordinary 
search for food. When confined and fed artificially this excess of heat and 
energy is natufally stored as fat. 

^ Experience has shown that the artificial feeding must be a limited one and the 
bird must be sen{ to market as soon as it has reached its maximum of perfection 
under the process. Experience has also shown that in the artificial feeding it is 
best to have each bird in a small compartment to itself with the cage so ar- 
ranged^hat the bird can put its head through a slat in front and thus receive 
the food from the machine without disturbing any of its neighbors. That 
the birds are perfectly willing to take the food in this way is evidenced by the 
fact that they voluntarily put their heads through the apiertures to receive their 
^ood. Each individual coop must be kept scrupulously clean and disinfected 
and the air in the room kept perfectly fresh and sweet. Lime should be used 
freely in all parts of the coop house in the form of whitewash or sprinkled 
about the floor or upon the floors of the coops. Gypsum or ordinary land 
plaster is also hig^y prized as another for#! of lime which is found to be very 
valuable. The whitewash must be freely indulged in and at frequent intervals. 

Thm are various forms of fattening food used in this country. Indian 
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com ratal forms an important part The presence of certain animal products 
must not be neglected in the food as it has been shown that fowls thrive better 
when given, in their food, a certain amount of animal matter, both of flesh |ind 
finely ground bone. The fattening food must be in the form of a finely ground 
paste of the proper consistency to be handled well in the machine. It is a 
universal practice which custom has shown to be necessarj' to mix with^the 
food a certain quantity of finely pulverized charcoal, usually al)out three pounds 
of the charcoal to 97 pounds of food. Some feeders prefer to mix the paste 
about twenty-four hours before it is administered, believing that the slight 
fermentation thus produced is beneficial. 

The Cramming Machine.— Vanows forms of machines are employed for in- 
troducing the food into the craw. The tube carr>’ing the food is introduced 
into the esophagus of the bird in a manner to avoid any pain and the apparatus 
is so adjusted that with a single movement of the machine, usually of)crated by 
the foot, the proper amount of food is injected. The birds should be arranged 
according to size so that all of a certain size may have exactly the same 
quantity of food administered. The operator would thus be saved the 
difficulty of guessing the different sizes. The arrangement of the coops 
and the kind of the cramming machine vary’ greatly. In the beginning 
of artificial feeding the birds should not be pushed to their full capacity. 
An increasing quantitjj of food should be given up to the end of the first 
week or ten days before the full maximum dose is administered. In general 
it is found best to take the bird out of the coop for feeding, holding it under the 
arm so that the neck can be made perfectly .straight and gently inserting the 
flexible tube which carries the food and thus with the single movement of a 
lever, filling the craw. The use of the machine, however, is found to be ad- 
vantageous from a point of economy although it is claimed that the cramming of 
birds by means of a funnel has l)een found very efficacious. V'ith a good ^ 
machine an expert operator can feed about 2 50 birds in an hour.* An important 
point in the fattening is that the food Should be given regularly. 

Slaughtering Fowls for the Market —It is important that a uniform 
and proper method be used for killing fowLs intended for the market. fThere 
are two methods in common vogue, namely, by bleeding and by dislocation 
of the neck. The method of killing is important in order that the projjer method 
* of dressing for the market may be secured. A fowl which is q^ered for sale 
ought to be attractively dressed and any brutal or defacingWthod of slaughter , 
makes it impossible afterwards to render the fowl attractive to the customer. 

In killin'^ by the dislocation of the neck the operator takes the bird by the 
thigh and top of the wing in the left hand and the head in the right and then 
draws it steadily until dislocation ^kes place. The skin remains unbroken 
and no bruised effect is produced but all the blood in the body drains into the 
neck and remains there. 'Hiis method b one especially practiced in England 
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7n SS a'S L'Meelng it is strung up by the legs with head hanging 
doi,..rd The operator then gives it a sharp blow wUh a sUck on the back 
of the head and when he has stunned it by this means be inserts a sharp knife 
into the roof of the mouth, penetrating the brain. He also severs the large 
artery of the throat by rotating the knife and the bird rapidly bleeds to deaths 
This method of killing, it is seen, is not a very humane one. If, for instance, 
the sensation of the bird is not destroyed l)y the first blow the other process 
must be needlessly painful. This process, simplified somewhat by omitting 
the hanging, is the one commonly followed by professionals in this country. 

In England turkeys which are prepared for the market are plucked but not 
drawn. One of the newest methods of plucking is known as the Devonshire 
*style and consists in stripping the feathers clean off the breast and thighs but 
leaving the neck, back and wings covered. The fowls are then tied around 
the legs with a strong cord in such a manner as to show the plumpness of the 


breast prominently. 

The methods of preparation of the finvls depend largely on the demands of 
the market to which they are going. Some require^ the fowls to be clean 
plucked and others prefer some of the feathers left on. 

£ggs, — are a common article of diet throughout the world. The eggs 
of dgmesticated fowls are those which are principally used for food, though the 
fggs of wfld fowls, and birds and reptiles are also edible but on account of the 
difficulty of getting them and their rarity are not to be considered as a com- 
mercial article. The chief sources of supply are the eggs of chickens, ducks, and 
geese. Chicken eggs are by far the most important, duck eggs the next im- 
' portant, and gobse eggs the least important. The eggs of fish also constitute 
an article of food of considerable value ami are extensively used. For instance 
the fresh eggs of shad are used in large quantities during the whole of the shad 
scasoiteand are often kept in cold storage for use at other times. The eggs of 
sturgeon are used extensively in the fresh state and when pickled as caviar are 
highly esteemed throughout the world. These two kinds of eggs are probably 
the roost important of fish eggs used for food purposes. Chicken eggs vary ' 
g greatly in size according to the age and variety of the fowl. The average 
weight of chicken eggs is 680 grams per dozen. They vary also in color from 
pure white to a brownish yellow. Duck eggs are larger and also 'variegated 
in color. The average weight of duck eggs is 847.2 grams per dozen. Goose 
eggs are the largest of the three varieties, ^jirying also in color. They weigh on 
an average 2284.8 grams per dozen. Eggs also vary greatly in shape, being 
generally ovoid, but some being much more spherical than others according 
to the species of the fowl and variety. The numlier of eggs which a chicken 
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li^ VSiies greatly. Attenpipta have been made» with great success^ at ex> 
■yent stations, to devek^ chickens with high laying powers. A hen which 
pill produce over aoo eggs a year is regarded as a high-grade fowl for egg- 
;producing purposes. Eggs are produced more abundantly during the early 
spring and summer than during the winter months. One of the purposes of 
scientific egg producing is the development of fowls that will produce eggs more* 
ev’enly throughout the whole year, thus avoiding the very great depression in the 
price of eggs in the sprihg and the excessively high price of eggs in the winter. 

Composition of Eggs . — A large number of eggs have been analyzed in all 
quarters of the world and found to vary but little in compcisition in different 
localities, and ver\' little also in regard to the variety of the fowl. The egg 
consists essentially of two portions, — an external highly albuminous portion 
known as the white and an internal colored portion, yellow' or re<ldish in tint, 
known as the yolk. The white of an egg is composed almost entirely of albumin 
partially dissolved in water. The yolk of the egg is comfwsed of albumin, fat, 
and a pho.sphorus-l)earing material of high nutritive value know n as lecithin. 
The yolk of an egg is a much richer food product than the white, containing in 
addition to, the nitrogeneous element the fat and mineral bodies necessary to 
nutrition. Both the white and yolk of an egg are composed principally of water 
as will be seen by the following analytical data: 

Water. Protein, Fat. Ash, Caioriks 

• Pfreent. Percent Percent. Percent. Per (Miund. 


Hen, 73.7 13.4 10.5 1.0 

I>uck 70.5 13.3 14.5 

Goose, 60.5 13.8 14.4 1.0^ 985 

Turkey, 73.3 13.4 it . 2 0.9 85^ 


Fresh eggs have a specific gravity of f.089. Kept a week at 75° F. this 
number falls to 1.067. Strictly fresh eggs will sink in a 10 |)crccnt salt 
solution at 75® F. ^ 

Preservation of Eggs . — Freshly laid eggs may be preserved for several days ^ 
without any notable deterioration by keeping in a cxxil place. The temperature 
of preservation should be as near Ufe freezing point as can be secured. The 
vital processes are continually going on in a fresh egg and hence there is a 
development of a certain degree of heat due to these activities. Bor this 
reason eggs can be placed in an atmosphere below' the freezing jwint of water 
without being frozen. An additional reason for this is found in tlje fact that 
the water which is present in eggs holds the albumin and other bq^lcs in solution 
and the freezing point of a solution is alway's lower than that of the solvent alone.. 
For domestic purposes where refrigerating establishments are not available the 
fresh eggrf should be kept in a cool dark place where the temperature is not 
allowed to go above 56 or 60 degrees. , At a higher temperature than this 
afresh eggs lose their freshness in a r^narkably short time. The porous nature 
of die shell is a condition which favors the deterioration of the egg by the ad^ 
mission of air and microbes into the substance of the egg itself. 
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The preservation of eggs is, therefore, materially assisted by coating 
artificially with a varnish or film of some kind which renders the egg imperious 
to aif and water. One of the cheapest, simplest, and best of these coatings, as 
has already been noted, is soluble glass. This is produced by dissolving the 
chemical substance known as silicate of soda in water, and dipping the egg 
ninto the solution, removing and allowing to dry. The silicate of soda which is 
thus left in a thin film over the surface of the egg penetrates and stops the pores 
and renders the egg shell practically impervious both tp air and water. This 
material has the proj:)erty of becoming totally insoluble in water when it has 
once been dried so that even if the egg is afterwards subjected to rain or water 
In any form the film is not removed. Many other methods of coating eggs 
have been employed and are dependent upon the same principle but are per- 
haps not so effectual and simple as the inexpensive method above described. 

Cold 5/<W'ag«.— Eggs either with or without the coating of the surface, 
usually without, may be kept for a considerable length of time without deterior- 
ation in cold storage. In this case it is advisable to reduce the temperature to 
the lowest possible point to retain the semi-fresh condition of the contents. 
Water freezes at 32 degrees, ])ut for the reasons above mentioned the tempera- 
ture at which the egg is stored may be reduced notably below 32 degrees 
without danger of solidifying. The eggs kept in cold storage gradually ac- 
quire a taste and aroma which are quite different from Jhe fresh article and the 
period of preservation should never be prolonged, probably a month or six 
weeks is the extreme limit for keeping eggs which can still be regarded as having 
the qualities (?f the fresh article. In practice, eggs are kept often a very much 
longer tirrfe since the principal object of cold storage is to lay in a supply in the 
spring and summer when they are abundant and keep them over until the next 
winter. The average age of cold storage eggs is probably more than six months. 
At this time ^he eggs have acquired a distinctly unpleasant odor and flavor 
which enables even one who is not an expert to distinguish between them and 
the fresh article. Such eggs should not bo allowed on the market except under 
their proper designation so that the purchaser may know the character of 
the pr<i{iuct he is getting. There is a determined opposition on the part of those 
dealing in cold storage eggs against such marking, an opposition which can 
only be explained by the fact that the amount of deterioration is fully as great 
4t:8p6cified. If cold storage eggs have not been kept long enough to develop 
^any of the objectiorfable conditions mentioned above and are inferior only in 
respect of taste and aroma there seems to be no just reason why they should be 
j forbidden sale. They usually bring a lower price than fresh eggs produced at 
the time of sale and thus are brought more readily within the means of those 
who are less able to pay the higher pricey Cold storage eggs are extensively 
used for baking purposes and in this condition escape the detection of th^con* 
. aqmer.. This appears, however, to be no just reason for their use without notice* 
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firajtm An extensive industry has been practiced for many years ill 

the product known as broken eggs. In the preparation of broken eggs at 
times of great abundance, the eggs are collected and broken and then nyxed 
together in containers of various sizes, often as large as barrels, jmd presented 
by the admixture of borax. From two to four pounds of borax are usually 
employed per loo pounds of broken eggs. In this condition the eggs are kept 
from the time of great abundance until the time of higher pria's, namely, from six 
to eight months, and then sent into commerce. The use of broken eggs of 
this kind for edible purposes is totally indefensible. While borax prevents the 
development of bacteria it d<x's not entirely inhibit enzymic action and hence 
that subtle change of nitrogenous matter which produces jxiisonous bodies 
may go on in the presence of borax while apparently the egg itself remains un- 
decomposed. Other preserving agents have l)een used in place of Ixirax for 
these products, but all are ojxn to similar objectu ns. broken eggs are also 
preserved by placing in cans and freezing. There is no objection to this 
practice if the eggs are fresh and are broken in such a manner as to prevent 
infection by contact with the exterior of the shells or otherw-ise. Stale, s|X)tted, 
broken or oiherw ise unmarketable eggs should never lx used. Broken eggs 
are used chiefly by bakers in large cities. 

Dried — The rapid drying of fresh eggs is ixrhaps an unobjectionable 
method of prescrvatioi^ The drying may take place by sj)rea<ling the eggs 
in a thin film on a dry surface, which is the usual meth(Kl, or by forcing the egg 
product through small orifices under a high pressure into a drying chamber so 
adjusted as to temperature and size as to secure the desiccation of the myiute 
particles of egg spray before they fall to the bt)ttom. This methcxl is jxrhapsthe 
best which has yet been developed in the desiccation of such products. The 
egg powder thus formed is almost devoid of moistureand when proyerly collected 
and stored out of contact with the air, may lx kept for a time without de- 
terioration. Dry egg products such as have been described ifiade from fresh 
eggs, may’ be considered unobjectionable for a reasonable length of time. 
Unfortunately dried products are sometimes made from decayed eggs. The 
same precautions are to lx observed in the preparation of dried eggs as twe out- 
lined above for the broken product. 

Egg Suhsdiutes . — Many products have been put upon the marketer a yellow 
color and containing protein under the guise of eggs. There is iyiumber of so- 
called egg powders offered for making cakes, etc., which contain no egg at all. 
They arc composed of other foras of protein matter, generally ca.sein from 
milk, and •colored to resemble the egg in tint. Starchy substances are also 
colored and sold as egg powder. The^ substances may be regarded as 
adulteration^ when sold under the ^ame or in the guise of an egg product 
There arc no.other adulterations of eggs of any consequence practiced except 
the simt^tion of egg mateml by such products as those just menth^oect 
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Poisonous PHncipks in Eggs.-*-Wi\k fresh eggs for most peopleionti $ food 
product entirely devoid of danger, nutritious and easily digestible, eggs may 
eaaijjr become injurious and even poisonous. According to experiments made 
by Bouchard (Scientific American, August ii, 1896, page 95), even fresh eggs, 
tmless the sanitary conditions in which the fowls live are well cared for, may 
became very poisonous. The fowl producing eggs, as a rule, is not a cleanly 
animal, and this is especially true of the duck. Thus injurious organic material 
rich in microbes may contaminate the egg and the microbes may penetrate the 
shell thus rendering the egg unsuitable for consumption. Eggs contaminated 
in this way have given evidence of toxic phenoncma even in a fresh state. Ex- 
periments have shown too that the food material of eggs if directly injected into 
the blood of an animal produces toxic effects whereas if injected into the stom- 
ach no unfavorable effects are produced. Egg albumin, that is, the albumin of 
the white of the egg, when fed in considerable quantities to animals partially 
escapes digestion and thus becomes a source of irritation and even of poisoning. 
There are many people who are remarkably sensitive to the influence of eggs 
and those who possess this idiosyncrasy arc injured even by eggs which are 
perfectly harmless to other people. A large number of species of injurious 
microbes which infect eggs have been identified. These even are found in 
fresh eggs in the unsanitary conditions above mentioned. Eggs kept for a 
long while in cold storage or decayed in any way afc extremely injurious. 
Fortunately decayed eggs are self protecting since they can only be eaten by 
accident. however, decayed eggs be eaten in diluted form by mixing with 
other foods they may be eaten without their characteristic odor or taste being 
hnown an(l thus great injury arises? It is advised in all cases where eggs are 
to be kept for some time even in cold storage to varnish them with some sub- 
stance impenetrable to air. For this purpose, as has already been mentioned, 
soluble glass, which is chemically a silicate of soda, has been found extremely 
effective. Anyhf the varnishes which make the shell of an egg air tight tends 
to restrain the activities of bacterial life s^nce the bacteria cannot Ifve without 
air. The officials who inspect food should direct sj^cial care to the storing 
of eggfin order that no damage may result from keeping them too long in cold 
Storage or otherwise. It must not be understood that poisoning by eggs is of 
common concurrence. In fact it is ver>' rare. The fact that the egg itself, 
which is suchta common article of diet, may be unsanitary and improperly 
, kept is a matter of great concern to the consumer. 

ParasUeS in Eggs. — The egg also when piroduced in unsanitary conditions 
may become infected with parasites. Many of these are apparently harmless, 
but some are injurious and even dangerous. The mere fact that parasites may 
exist In eggs is of itself a sufficient reaso| for the consumer to insist that the 
he eats, like the milk he drinks, shall be free from all infections due solely 
to carelessness in production. 



PART III. 

FISH FOODS. 


FISH. 

Fish furnish a very important and useful part of the animal food of 
man. Both the fish growing in fresh water and in salt w'ater are generally 
e<iible. Usually the smaller-sized fish are considered more palatable, but this 
is not universally the case. The large-sized fish are apt to be coarse, and 
have a less desirable flavor than those of smaller size. The size of the fish 
usually depends upon the magnitude of the Ixxiy of water in which the species 
grow, the largest being in the lakes and oceans, the medium-size in rivers, 
and the smallest in brooks. Fish are knowm chiefly by their common names, 
and these names are different for the same species of fish in different parts 
of the country. For instance, the term trout covers a multitude of species, 
and, likewise, under tfle term sardine a large number of different species or 
varieties of fi.sh arc considered. There is also a large number of varieties 
known as salmon, perch, bass, etc. • 

In the following table are given the common and (he scientific nam%s of 
the principal food fishes used in the United States (sec Report of U. S. Com- 
mission of Fish and Fisheries, 1888, pages 679-868): 

Acipenseridee : 

Acipenser sluric oxyrhynchus^ Sturgeon. 

Catostomida : • 

Moxostoma velalum, Small-mouthed red-horse. 

Clupeid(E : 

Clupea harenguSf Herring. 
pUcharduSf Sardine. 
vernaliSf Alewife. 
sapidissinuif Shad. 

Salmonidai : 

Osmerus mordax, Smelt. 

Coregonus clupeijormis^ Whitefish. 
sp., tuUibee or artediy Ciscoe. 

Oncorhynchus chouicfuii California salmon. 

Salmo solar j Salmon. . 

subsp. stbago^ Land-rocked salmon* 

Sahilinus namaycusk^ Lake trout. 
loniinaliSj Bqpc^ trout 

»7 
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Bs^ida: 

Esox luciuSf Pike. 

,» fe/ifu/a/«5, Pickerel 

nobUioff Mmkellunge. 

Anguillida: 

Anguilla rostrataf Eel 
Mngilida: 

MugU albuht Mullet. 

Scmhrida : 

Scomber scombruSf Mackerel 
Scomberomorus maculahis^ Spanish mackerel. 
Orcynus ikynnus^ Tunny. 

Carangidce: 

T rachynoius carolinus, Pompano. 

Ematomida: 

Pomatomus saltatrix^ Bluefish. 

Stromateida : 

Stromakus triacanthuSf Butter-fish. 

Centrarchida : 

Micro pterus salmaides, Large-mouthed black baas. 
dolomieUf Small-mouthed black bass. 

Percida : 

Perea fiuidalilis, Yellow perch. 

Stizostedion vitreum^ Wall-eyed pike. 
canadenscy Gray pike, 

Serranidee : 

Roccus lineatuSy Striped bass. 

* americanttSy White perch. 

* C^tiroprislis atrariusy Sea l;jass. 

Epinephelus morioy Red grouper. 

Sparida: 

Lutja^us blackjordiy Red snapper. 

Stenotomus chrysops, Porgy. 

Diplodue probatocephaluSy Sheepshead. 

Scimida: , 

Scictna ocellalCy Red bass. 

Menticirrus saxatilisy Kingfish. 

• Cynoscion regale, Weakfish. 
tahrida: 

Hiatula onith, Blackfish. 

Gadidx: ^ 

Phycifehusiy Hake. 

Bromius brosme, Cusk. 

. Mdanogrammus eeglefinus. Haddock. 

Gadus morrhua. Cod. 

Mkrogadus tomcod, Tomcod. 

, PoQaekius virens, Pollock, 

PUdroneMa: i 

‘Hippoghssus hippoglossusy Halibut. 
Pmysomaikhthys hippoglossoides. Turbot^ 

. P^a/mcJdhys detUotus, Flounder. 
SP^mdopkmxme^ amrkanuSf Fk)under. 
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fefrmyswtida : 

Peiromyzon marinuSf Lamprey eeL 
JRaiida: 

Rata sp., Skate. 

Some of the scientific names in the above list have been modifiea by recent 
research, but it is advisable to present the above classification for purpose of 
reference. The variations from these names will be given in the part of the 
discussion relating to the food value of fish, in which the classification of Jor- 
dan and Evermann is followed. 

Edible Portion of Fish. — As in the case of other animals large parts of 
fish as taken from the water are inedildc. In the preparation of fish the 
head is usually removed, especially if the fish be of any size, and the entrails 
rejecter!. If the fish be scaly, the scales are also removed. The latter vary 
very greatly in different specimens according to s|)ecies, size, etc. Usually the 
edible portion of the fish is larger in quantity than the inedible, though this 
is not by any means universally the rase. Taking fish of all kinds together 
it may be said that from 55 to 60 percent of the total weight is edible. This, 
ofcour.se, excludes the hones as well as the other portions already referred to. 

Principal Constituents of the Flesh of Fish.— In the fiesh of cattle, 
swine, and other edible animaL already mentioned it is seen that the prbtcin 
is the principal part of the edible |X)rtion. In many kinds of meat, however, 
the fat is the principal portion, as in bacon. In the fle.sh of fish the albumi- 
noids occupy a more prominent part than in the flesh of domesticated animals 
or game. In other words the pro[K)rtion of fat, which is one of the priitcipal 
ingredients of the flesh of other animals, is less than in the other kinds of 
flesh. The protein in the water-free substance often constitutes over 90 
percent of the total matter, and rarely falls below 80 percent. The next 
most important constituent of the dry flesh of fish naturallyjs the fat. The. 
ax-erage content of fat in the dry^ fleijh of fish is under 10, —it rarely goes above 
20 and sometimes falls as low as 2 or 3 percent. The mineral content of 
the dry flesh of fish is quite constant. It rarely falls below' 4 or goes above 
8 percent; 5 percent may be regarded as a fair average content of mineral 
matter. The mineral matter consists chiefly of phosphate of potash and lime, 
together with some common salt. In the analyses made by .Vtwai’er, adopted 
in the foUowing pages, he grouped together tiie fish analysed bf the proportion 
or quantity of the edible portion or flesh which they contained. Groupingt 
were alsamade on account of the diy- substance in the flesh and the proportion 
of water and fat which they contained. These tables are of value show- 
ing in a general way the relative food Importance of the different specimens 
of fish* This classification is giv^ in the following table: 



li^lcATKur or FtBBa by PeRCESTAGEs Of FlssHi CHzmy MurcocAt iNnn 
IN Entire Body. ' 


Mmxm or f jsh. 

li 


1 

// Kinds or Ftsu, 

^'Il 


CoHtmning ^ ^#»rrp<»/ or over 
Spai^h mackerel 

. 

Per- 

cent. 

$54 

Containing between jo and 40 
percent of flesh. 

Shad 


Per- 
. cent. 



Weak fifth . . 

* 


Redanapper 


Cod 


40.1 



Whitefish 

j 

Si 

Containing between 60 and jo 
percent fie »h. 



Small-mouthed black bass . . . 

I 

40*5 

464 



58.1 

57-3 

Large-mouthed black bass . . . 

1 

44.0 

Pitre (plrk^rnt) 


Sea bass 

1 

Cisco 

J 

Winter flounder 

1 

43 :? 

Butter-fish 

1 

57-3 

57*^ 

Lftke trout, " Mackinaw trout " 

1 

43-7 

Spent salmon 

a 

56.4 

Kingfish 


Mackerel 


Pike perch, " Wall-eyed pike *’ . 
Mullet 

1 

X 

Pompano 

a 

54.5 

54-3 

540 

42.1 

1 jLmnr#y 


Tomcod 

I 


Hcrnriff 

j 

Porgy 


ao 0 

Plckerd 

a 


3 1 

* 

Spent land-locked salmon . . 
Turbot 

a 

53-7 

1 Containing between 40 and jo 
j pet cent of flesh, 

I Black fifth 



Brook trout 

3 

50.5 



Muakellunge 

I 

' While perrh 


39>9 

Alewlfe 

a 

1 pi^rrfi 


37*5 



1 Pike perch 

X 




Red bass 

I 

36.5 

34*® 




' Sheepshead 

I 




' Common Bounder 

1 

ii.a 








CUteiricATiON OP Fishes by Proportions of Fat in the Flesh of Specimens 
Analyzed. « 


XmiM OP F|8H. 


ft. ? 


Cwtaminjr ovtr < percent 

V/fl/j; 

CtHfornia Mimon 

Turbot • 

Sutmon 

• Lamprey eel . 

Uk« trout V . . 

BttUcr>fish 

Herring 

Shad 

Spanish mackerel 

Salt-water eel 

PomiMnoa 

Mackerel 

Whitefish 

Halibut 

. ■ o 

OmimfHmf between s 

» Ptreent fats. • 

V^e perch 

meepahead 

Spent aalmon 

Gtoco 

' nd4ocked «Umon . 
baaa.. 

SaMdt-wtoaUi^ ret^ ! 
BrOdfetroat 


cent, 

63.6 

636 

6 ^;! 

^.o 

60.0 

70.6 

68. i 

716 

7 a .8 

73.4 

6>).8 


1 

te. 

Kinds ot Fish. 

No. OF 
Specdcens 
Analyzed. 

a 

a 

Pet- 
cent . , 

17.9 i 

14.4 

Containing less than 9, the 
majority less than i per- 
cent of fats. 

Sturgeon 


Per- 

cent. 

78.7 

134 ' 

Smell 


13-3 

Skate 


III 

ti .4 




tl 0 , 

Blucfish 



II.O i 

Red snappier 


0.5 1 

9.4 

Large-mouthed black bass . 

I 

9.1 , 
7.6 ' 

fi’s ' 

Pollock 

Yellow pierch 

, Pike perch, gray pike . . . 

1 Hake 

t 

9 

1 

^.0 

g.? 

83.1 

84.9 

Si 

79«3 

797 

i 5 -* : 

1 Common flounder 


1 

1 Oronper 


: Pike (pickerel?) 


1 

1 Sea bass ... 


I ! 

ti: 

1 Pike perch, wall-eyed pike . 
Pickerel 

1 

2 

1 Red tuiss 

1 

1 Tomcod 

r 

81.6 


Cod 


•89A 

Sato 

3'7 

3.6 

1 Winter flounder 

S 

X 

f Haddock 

4 

30*1 

Cuftk 

1 

7 .S 

»-5 

34 

*4 

*4 

9.1 

1 

% 



Per^ 

cent . 


M 

M 

1*3 

1.0 


0.8 

0.8 

0.8 

0.7 

0.6 

0.5 

0.5 

0.5 

0.5 

0.4 

04 

©4 

04 

e.i 
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Classification of Fishbs by P*opo»noNS of Water-ffee Substance w the . 
Flesh of Specimens Analyzed. 


Kinds or Fish. 


Containing ovfr 30 percent of 
water-frte substance. j 

California salmon a 

^Imon 5 

Spanish mackerel 1 

Herrinjj i 

l^ke trout 3 

VVhitefish 


I 


ComlatntHg /tom jo to ss pet 
cent of waterftee substance. 

Butter-fish 

Shad 

Lamprey eel 

Turbot 

Salt-water eel . . . 

Pomrano 

Maclcerel . 

Alcwife . . ... 

Smalknouthed black bass 

Mullet 

Porgy 


Containttif between s*, and x> per- 
cent of walet-Jree substance. 

Halibut 

Sheepshead 

White perch . 

Pollock 

Cisco 

Muskellunge . 

Spent salmon .... 

Striped bass .... 


II 

il 

Per. 

cent. 

3 f >4 

36-4 

31.9 

3 t.o 

309 

30.3 


300 

39-4 

aSt) 
3S6 
3S.4 
37 3 
366 
25.6 
253 
25 I 

250 


Kmoe or Fiin. 


Containing between 25 and so 
percent of water-free sub- 1 
stance — Continued. 

Brook trout 

Blucfish 

Red snat^r 

Spent land-lockcil salmon . 
Small-mouthed red-horse . . 

I Large-mouthed black bass . . 

I Sturgeon 

VVeakfish 

i Blackfish 

; Smelt 

Knigfish 

Yellow |K’tch 

Sea bass 

Grou|HT 

Pickerel 

Pike i»en h. " wall e^ed pike " 
Pike 1 pickerel?) ... 


' I Containing between to and is ftt - 
j cent of watet free substance. 

Pike ptTch, gray pike . . . 

I Tonic ml 


. . 3 

24 6 

Reil liass . . . 

. . . 2 

M 5 

; Haddock . 

; 2 

24 3 

1 CuHk 

. . 1 

24 0 

'1 Skate 

» 

239 

ICod . . . 

... 1 

237 

'Hake 

3 

233 

{ Common flounder . 

. . . 6 

23 3 

j Winter flounder . 


11 


Per^ 

cent. 

23.3 

»i -5 
aJ-5 
»t 5 
3t.4 

31 4 

3>.3 

31.0 

30.0 
I 20.9 
' 20.H 

30. ft 


303 

30.3 

30.3 


1().3 

iH 4 

»S 3 

iS.o 

179 

>7-4 

169 

> 5 « 

>5-7 


In the scientific names of the food fishes described in the following pages 
ind in the description of their habits, methods of spawning, geographic dis- 
iribution, etc., the classification of Jordan and Evermann* ha.s been followed. 

Alewives. — A fish belonging to a genus very close to that fo which the her- 
ring belongs is known as alewife. The name of the genus is Pomolobus. It 
is commonly known as a herring. For instance, the fresh water skipjack or 
blue herring, — the tailor herring or hickory shad, — and the real alowife or 
branch herring are all common species of this genus. One specimen of this 
genus is the fresh-water skipjack or blue herring (Pomolobus ch/ysochloris) 
found in the larger streams in the Mississippi valle)' and also ii^ Lake Erie and 
Lake Michigan. It is strictly a fresh-water fish, but has also been found ii^ 
salt water on the Gulf coast. The tailor herring is found along the Atlantic 
coast from Cape Cod to Florida. In the Potomac river it is known as tailor 
shad or ** fresh-water tailor, ** and is highly esteemed as a food fish in Washing- 
ton and vicinity. Their value is fgund rather in their coming earlier than the 

American Food and Game Fbbes/’ by Jordan and Evennann, i vol., large 8 vo, 
pp. i to 1 + I to 573 . Twelve ccior^ {^ates and several hundr^ full-page platei 
photogn^dis life aUd text-figures. Dcmbleday, Page Ic Co., New York. 
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shad than in their true value, for as soon as the shad come m great abundant 
there is no longer any market for the alewife. 

Q>mposUion oj Aleunje.— 

Fresh, Dry. 


Water, 74-4 1 percent 

Protein i9-i7 “ 75.87 percent 

Fat, 4-92 “ iP-oS " ' 

• Ash , 1.47 5 - 7 ^ “ 


This fish, it is seen, has very much less oil in it than the true herring, —in 
fact, only a little more than one-half as much. It, however, has a correspond- 
ingly larger percentage of protein. 

The tailor herring and hickory shad are distributed along the coast from 
Cape Cod to Florida. The branch herring (Pomo/obus pseudoharengus) is 
found along the Atlantic coast as far south as Charleston, entering fresh-water 
streams to spawn, usually two or three weeks ahead of the shad. It occurs 
also in Lake Ontario and in several of the small lakes in northern New York 
in which it Is land-locked. The summer herring {Pomolobus cestivalis) also 
occurs along the Atlantic coast. 

Anchovy. — The anchovy is a small fish which is eaten more as a relish 
In the pickled state than in the fresh state, and is highly prized by many con- 
noisseurs. Anchovies of various species are found on both the Atlantic and 
Pacific coasts, — on the Atlantic coast from Cape Cod to Brazil and on the 
western coast from southern California southward. These fish reach a length 
of from 3 to j inches. The very small ones are sometimes known as “white- 
baitj’ Those that are pickled and used for food are usually from 3 to 6 inches 
in length. * Pickled sprat is called anchovy in Norway and Sweden. 

Composition oj Presen>ed Anclmdes . — 

Water,..*. 57.8 percent 

Protein, 32.3 “ 

Fat, t 2.2 “ 

Ash (principally salt) 23.7 “ 


Black Bass.—Two species of black bass are well known to the American 
fishemfan and to the American cuisine. The one is called the small-mouth 
black bass {Microptorus dohmieu) and the other the large-mouth black bass 
(Microptems saimoides). These fishes are found in the fresh waters of the 
United States, •espegally in the northern portion, almost everywhere. Both 
species have been propagated both by the National and State Fish Commis- 
sions. Especially have they been introduced into the northeastern waters 
where they originally did not occur, or only in small numbers. 

Blueflsh,— The bluefish (family Pomatomidae) b one of the valuable food 
fishes of our Atlantic coast. It b a voracious, carnivorous fish, and apparently 
loves to destroy as well as to eat. It is stated that the bluefish copies after the 
style which was once said to be in vc^ue in Rome^ via., when its b 



fined it disgorges it for the purpose of eating a new ration. The sixe of the 
bluefish runs from 3 to 5 poimds, though occasionally very much larger exam* 
are taken. As a food fish it is said to rank in theestimation of the connois* 
SCUT with pompano and Spanish mackerel. The bluefish is one of the popular 
fishes in all the large markets of the Atlantic coast. The flesh has a fine flavor, 
but, like the pompano^ it does not keep well. 


CmpcsHian , — 

Water 

Protein 

Fat, 

.\sh, 


YkrsH. 

78.46 jKTcent 
19.02 “ 



Dkv. 

90.1 ? jwrcent 
a-70 “ 

5.61 “ 


A comparison of the flesh of this fish with the tx)mj)ano shows that it is 
particularly a protein food, the fat being even less abundant than the mineral 
matter. It, therefore, is not so well balanced a ration as the flesh of the pom* 
pano and other fish in which the fat forms a considerable j>ortion of the edible 
matter. 

Carp. — The carp is a fish used very largely for food purpses, but it has 
not the fine flavor and character of most fishes. The carp cultivated in 
America is known as the German carp {Cyprinus airpio). 

The carp belongs to the large family of fishes known as tlie minnows or 
Cyprinida*. This farflily is a large one, having alx)ut 200 genera and more 
than 1000 species, all of which are inhabitants of fresh water in North America 
and Eurasia. None of this family is highly regarded as food Jp the sense of 
flavor and aroma, except, perhaps, some of the smaller species. The nuiritive 
value of the carj), howe\ er, is probably as great as that of any, but it is coarser 
and less attractive to the taste. Some of the most common species of this 
family are the dace, fallfish, river chub, creek chub, squawTi-sh, and roach. 

Catfish. — Catfish, of which there are many species, belong to the family of^ 
Silurida2,^ndare among the most common fresh-water fishes found in the United 
States. They occur in small as welf as large fresh- water streams and lakes, and 
it is one of the species which the American boy most delights in catching with 
hook and line. The catfish is most conveniently taken after night, ^ind the 
smouldering fire and small boy on the bank of a stream is a frequent picture 
of American country life. There are more than 100 genera the catfish 
family and about 1000 species. Only about one-third of tho»species inhabit 
salt water. The North American fresh-water species are confined parlicu» 
larly to the Atlantic coast, the Mississippi valley, and the Gulf states. There 
are no native species of the catfish in the fresh waters of the Pacific coast. 
The blue catfish, known as the Mississippi catfish, is the most prominent 
species (IckUurus jurcalus). Itdb found particularly in the Mississippi 
river and its large tributaries. Sometimes it grows to an immense size, indt* 
v^uals having been fougd reaching 150 pounds in weight. If the stream 
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in which die catfish lives runs north and south it will be found in the southern 
part of the stream in the winter and in the northern part in summer. This 
fish as highly prized for edible purposes. In the small streams the catfish is 
correspondingly small and weighs from less than one pound to two or three 
pounds only. The small catfish, especially in the small streams tributary to 
the phio and Mississippi, has edible properties which are far superior to the 
large catfish growing in the rivers themselves. 

The catfish of the small streams and lakes are commonly known as bull- 
heads, since the head is large and wide. The name of the most common or 
best known species is Atneirus nebidosus. This species is found from 
Maine westward and southward. In Pennsylvania it is known as the 
Schuylkill cat, and everywhere generally throughout the country as a small 
catfish. 

Codfish.— One of the most famous food fish of the American waters is the 
codfish. It is a widely distributed fish. There are said to be about 25 genera 
and 140 species. The codfish is particularly a fish of the northern waters. 
Only one genus is found in fresh-water lakes and streams. 

Th® Common Cod, — The common codfish (family Gadids) is the species 
Gadus callarias. It is rarely found south of the Virginia coast, but is especially 
abundant off the New England and Newfoundland coast. The great center of 
the codfish industry is in the vicinity of Newfoundland. Gloucester, Massa- 
chusetts, is the principal town devoted to the codfish industry in the United 
States. The ^od is an omnivorous fish and especially fond of crustaceans, 
mollusks, and small fish. It also eats vegetation, and it is stated by Jordan and 
Evermann that all sorts of things have been found in cod stomachs, such as oil 
cans, finger rings, rubber dolls, rocks, pieces of clothing, etc. The livers of 
the cod, especially those of Norwegian origin, are extremely valuable, being the 
^source of cod liver oil, which is considered by many to be the most valuable 
medicinal food known. Cod liver oil, while not palatable, is highly nutritious. 
The cod livers contain, according to some authorities, over 60 distinct chemical 
substances, many of which are highly important for their medicinal qualities. 
The cod move in schools, but not in such dense bodies as the mackerel, herring, 
and menhaden. Their movements are largely controlled by the temperature of 
the water and their desire for food. This species probably does not reach a 
greater length than 3 feet and a weight of more than 25 pounds. The average 
weight of the large-size cod in New England waters is about 15 pounds and on 
the Grand Banks of Newfoundland ao pounds. The average wcigjiit of the 
small-siae cod in these waters is about 1 2 pounds. It is one of the most prolific 
ot fishes. The ovaries of a 2 1 -pound cod were found to contain 2,700,000 eggs 
ai^ of a 75-pound cod 9,100,000 eggs. The eggs are very small and require 
•bwit 337,000 to make a quart. The cod is one of the most valuable of all 
^!^es from a commercial point of view and also on account of intematioiial 



SALTED AKD DRIED COD. 


185 

lations. * On some occasions this country has apparenUy been on the verge of 
war with Great Britain respecting ^esti&ns relating to the fisheries on the 
banks of Newfoundland. The U. Bureau of Fisheries has probably done 
more to propagate the cod than any other variety of fish. More than five 
hundred million cod fry have been liberated at different limes by tlie Bureau 
and the number in one year has approximated 100,000,000. The color of the 
common cod Ls green or brown, but is subject to very great variations, —some- 
times it is yellow or red and a variety of tints are assumed. 

Composition . — 


• FRKhH. Dry. 

Water, 82.64 j)crrent 

Protein, 15.77 “ 95.13 ]>ercent 

Fat 36 “ 2.07 “ 

Ash, 1.23 “ 7.08 “ 


These data show that the flesh of cod fish is [)erha[)s the most exclusively 
nitrogenous of any of the more abundant fixKi fish. The quantity of fat 
contained therein is less than of the total weight. The flesh of the fresh cod 
is more largely comp( 3 sed of water than that of the ordinary fish, containing 
approximately 83 percent of that substance. The flesh of the cod itself is an 
unbalanced ration, and needs to be eaten with butter and potatoes in order to 
make a complete ration. The hake, which is sometimes .sul>stiluled for the 
cod without the knowledge of the purchaser, has very much the same chemical 
constituents, containing— 


FrksiM Dry. 

Water, 83. 1 1 perrenl » 

Protein, 15.24 “ 91.00 jiorcent m 

Fat, . .67 “ 3.97 

Ash 06 “ 5.77 “ 


It is seen that there is ver}’ little difference in the chemical ctm{X).siiion of 
these two fishes. This, however, does not justify thesub.stilution of the hake 
for the cod, ina.smuch as the hake is inferior in palatability to the cckI, 

Salted and Dried Cod. — In the United States the c»xl is particularly de- 
voted to the use of curing and salting, and in this tured state is even more 
highly valued, especially for the making of cxxJfish balls, than it is in its fresh 
state. The old-fashioned method of salting and smoking prcnluced a flesh 
of very high flavor, yielding under proper treatment in the kitchen a most 
delicious base for the fish ball. Under the mexiern sy.stenT oP quick curing^ 
the salting and smoking have largely disappeared and the fi.sh are cured in 
brine, antj with the help of borax a product is produced which is less pala- 
table than the old-fa.shioned cured fish. 

ComposUion of dry Salted and Dried Cod.— 

.45.(55 percent 

■ -53 “ 

,53.83 “ 


Protein,. 
Fat,.... 
Salt 
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These data show that more than half of the weight in the water-free state 
is composed of salt. The codfish is also put up as boned fish in which nothing 
but the flesh is founcjl, as desiccated cod, as shredded codfish and in various 
other forms. 

Average Composition oj Codfish Balls . — 


Water, 65.43 percent 

Solida, 34.57 

Nitrogen, 1.05 

Phosphoric acid, 25 

Sulfur, 10 

Fat, 7.84 

Ash, 4 05 

Protein, v 6.58 


The difference between the composition of the fish balls and the average 
composition of fish is clearly brought out by the data recorded. In the 
average composition of fish the sum of the fat, ash, and protein is greater than 
the solids obtained by difference by 0.36 percent. In the codfish balls the 
sum of the ingredients mentioned is less than the solids by difference by 16.10 
per cent. This is due to the added potato, salt, etc. 

Average Composition oj Shredded Codfish . — 

Water,. 46.52 percent 

Ash (chiefly salt), 22.81 “ 

Fat, 33 “ 

Protein, 30.85 “ 

E^ls. — The common eel is a fish which is extremely long in proportion to 
its size aitd has the general appeamnee, to the uninitiated, of a snake.. The 
resemblance of tlie eel to a snake in shape is prolxibly one of the reasons why 
it is not more highly valued as a food. The eels, perhai)s, are not to be 
considered as true fish. The common eel {Anguilla chrysypa) is widely 
'' distributed throughout most parts of the United States, esi)ecially the eastern 
part. It extends southward as far as the West Indies, and is foun'd in more 
or less abundance on the Gulf coast. Although a salt-water fish, it differs 
from most other eels in its penchant for ascending fresh water streams. It 
often goes to the ver}' headwaters, est^ecially in the rivers of the Atlantic 
coast and ^Mississippi valley. Eels are often found in lakes which seem to 
have had no communication with the sea, which shows that they are able 
to surmount barriers which seem impossible to cross. Jordan and Everpiann 
claim that the eel is really a fresh-water fish and that its real home is in the 
fresh-water rivers and lakes, and tliat it runs down to saltwater only at spawn- 
ing time, thus showing a quality or (characteristic exactly opposite to that of 
the salmon and shad, which are true salt-water fish and come into fresh waters 
for spawning. Eels, like the carp, are more or less scavengers, feeding upon 
all manner of refuse, especially dead fish. They are very destructive of 
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other fish, especially of young shad and herring. When nets are placed 
for shad and herring and the fish are caught therein the eels often 
invade the net, and when it is drawn it is filled largely with the skeletons of 
the fish, the flesh of which has been removed by the eels. Eels have a h'gh 
value as food fish, both on account of their nutritive value and their flavor. 
The average length of the eel is from 2 to 3 feet, though much larger examples 
are sometimes found. • 

Composition oj the EeL — 


Frvsh. D»y. 

Water, 7 1 .60 jmtc t'nt 

Protein, 18.28 “ 65.25 j^rcent 

Fat,., 9.11 “ “ 

Ash, i.or “ 3.60 “ 


, These data show that the eel is‘ rather richer in fat than the majority of 
fish, although there are some that exceed it in this constituent. 

Conger Eel.— The conger eel belongs to the family Leptocephalida'. It 
inhabits salt viHter Qnly, jg scaleless, and grows to much larger sizes than the 
common eel, sometimes as long as 7 or 8 feet. It h not used for foot! in the 
United States, buf is to'-some extent in Europe and the West Indies. On the 
cast coast of the Uniterl States they do not meur very frccjuenlly. Only a few 
species are known, and these arc of small extent and have little food value. 

Summer Flounder .T-This fish (Paralichthys dentatus) is quite abundant 
on the Atlanjj: coast, frequenting the coast from Cape Cod to the Carolinas. 
It reaches a length of from 2 to 3 feet and has a weight of about 15 jKmnds. It 
is caught very extensively off the New England coast. The pilncipal fishing 
grounds are in the region of Block Island, Martha^s Vineyard, and Uft* eastern 
• end of Long Island, There ls another species known as the southern flounder 
, {Paralichthys Icthosiigmus)^ which flourishes from ('harleston southward, and 
is found along the entire Gulf coast. There is also another species on the 
Gulf coast called the Gulf flounder {Paralichthys aJbigiittus). fThere is also a 
^wide flounder or common flatfish {Paralichthys americanus) which is found 
along the coast of Labrador, southward to the Carolinas. It is especially 
abundant along the coast of soutliem New England. It is a small species, 
rarely being over 20 inches in length, the average length l)eing from 12 to 15 
inches, and weighs from 2 to 3 pounds. This species of flounder ha§ been ex- 
, *tensively propagated by the U. S. Bureauof Fisheries, as many 100,000,000 
fry having been planted in one season. 

Composition of Summer Fhunder . — 


Water, 


VttrjM. 

Dbt. 

Protein 


.......13.8a " 

89.03 percent 

Fat, 


69 « 

8.15 « 

Aah, 

S 

1.28 " 


The flesh of this fish is particularly hig^ in water and low in fat. 
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Graylingf.— The graylings belong to a family very closely resembling th 
SalmonidflB. They occur chiefly in northern or Arctic waters. One. specie 
foupd in Michigan is known as the Michigan grayling. It is a fish that is no 
only distinguished on account of its food value but also on account of its grace 
ful shape and pleasing appearance. Another species occurs in Montana, anc 
has been distributed very largely by the Bureau of Fisheries. It is not a fisl 
which US of any great economic importance. 

The Haddock,— This is a fish very nearly related to the cod, but it has a 
smaller mouth and differs in other essentials, particularly in its chemical con- 
stituents, from the cod. The haddock has a food value which is probably not 
inferior to that of the cod. It is one of our most abundant fishes, and by some 
consumers the flesh is preferred to that of the cod. The usual weight of the 
haddock is about 3 or 4 pounds. It is, therefore, a much smaller fish than the 
cod. The species is Melanogramtnus ceglejiniis. On the Atlantic coast it 
does not occur north of the Straits of Belle Isle. The haddock is particularly 
abundant on the Massachusetts coast in summer. Like the cod, the haddock 
is well suited for salting, smoking, and curing in various waj's. It, however, 
has not been used to such an e.xtent iis the cod for those purposes, finding a 
more ready market in the fresh state. 

Cjomposilion . — 


Water 

Protein, 

Fat 

Ash,...^ 

t 

In the* dry substance. 

Protein, 

Fat 

Ash,...*. 


,81.69 percent 
16.83 “ 


.93.89 percent 
1-34 ” 

, 6.76 “ 


The flesh of the haddock, it is seen, is even more exclusively nitrogenous 
than that of the cod and contains slightly less fat. The two species are often 
sold under the same name. 

The Hake. — ^There are several species of hakes, family Merluccidae. The 
common European hake is the species Merluccius merluccius. The hake 
which is {pund mostly in American waters is Merluccius productusy and occurs 
very abundantly on the Pacific coast and is largely eaten as food. The flesh,* 
however, is rather coarse and not very palatable. Another species which is 
found on our Atlantic coast from New England northward is Merluccius hili- 
nearis. 

Halibut.— The halibut {Hippoglossus hippoglossus) is a fish which is 
highly esteemed and occurs in great quantities. It is a fish which frequents 
northern waters, and especially the North Atlantic on the American coast* It 
ha^ not been taken south of Montauk Point, but ao 
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coast of Greenland, and is also found about Iceland and Spitzbergen in a lati- 
tude of 8o degrees. It does not like water above 45 degrees F., and is often 
found in water at the freezing point, namely, 32 degrees. The halibut is ^Iso 
found on the Pacific coast, esiKxially off Oregon and W'ashington and in 
British Columbia and Ala>ka. It one of the largei>t of food fish. The fish 
weighing alK)ut 80 pounds are consi(icre<l the best for food, although the hali- 
but sometimes reaches a weight of o\er 500 pounds. The male is alwa)'S 
smaller than the female and less palatable. The annual value of the halibut 
fisheries on the North Atlantic coast is prol)ably } million dollars. It is 
probably slightly more than this on the Pacific coast,— in fact the Pacific tx)ast 
fisheries have grown .so extensively that halibut is shipj)e<l eastwani across the 
continent. Vast freight trains known as the “Halibut Express” have been 
sent across the continent from \'ancouver to Boston, making the trip in six or 
seven days. 

Composition . — 


tRtsu Dry. 

Water, 75.42 pen ent 

. Protein, 1845 “ 77.18 )K‘reent 

Fat 517 “ 10.52 “ 

1.06 ** 4.30 “ 


The halibut is a fishtcontaining con.siderable quantities of fat, and is not so 
[leculiacly nitrogenous in its character as the cod or the haddock. It, there- 
fore, makes a better balanced ration than either of the other fish. The 
halibut in the fresh state is esteemed fully as highly as the tod, and the halibut 
steak is a very common part of the fish sold fi[X4n the market. 

Herring. — The herrings form a very imfK)rtant group of fishes l)elonging 
to the family Clupeida?, There are about 30 genera in the faipily and 150 
species. The herrings are e.ssentially salt-water fishes and are usually found 
in large schools. Many .species, and .some of these the mo.st va^uable for food, 
ascend fre.sh-water stretims for spavv^iing. Certain .species, for instance, arc 
caught at the same season as the .shad in the Chesapeake and Su.squehanna. 
There are a few species which remain permanently in fresh water. The com- 
mon herring (Clupea harengus) is one of the most imjx)rtant of the fixKi fishes 
of the whole Atlantic coast, and really over almo.st all the nortK Atlantic, 
'throughout which it is generally distributed. The principal herring fisheries 
are in the North Sea, in Denmark and Norway. Important fisheries are also 
found off the coast of Great Britain, Belgium, France, and the United States. 
It is estimated that as many as three billion herring may l)e found in a shoal 
covering a dozen square miles. Herring shoals of much larger extent are on 
record. The herring do not frequqpt southern waters, but are found in the 
cool and more northern waters of the Atlantic. On the coast of the United 
States it has been found as far south as Cape Hatteras, though it docs not 
10 
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occur very abundantly further south than New England. The fish at the 
period of spawning are considered the most valuable for food purposes. 

Xhc herring is either sold in a fresh state or it may be smoked, salted, or 
pickled, and in this condition is very extensively used as food. A species of 
herring is foirnd on the Pacific coast known as California herring (Clupea 
pallasii). It does not differ very greatly in its general aspect from its relation 
on the Atlantic coast. This species occurs very abundantly in the region of 
Puget Sound, especially in summer time, and in southeast Alaska. They arc 
extremely abundant in San Francisco markets in the spring time, so much so 
that it is difficult to find a sale for them. 

The California herring are more highly valued and bring the highest price 
in the early winter, when they are the fattest. 

Composition 0} Herring . — 


Fbkh. D»y. 

Water, 60.03 percent 

Protein, 18.46 “ 61.69 percent 

Fat, iioi “ 3555 “ 

Ash, 1.50 “ 4.83 “ 


The above data show that the flesh of herring is particularly rich in fat. 
In fact the herring is sometimes used as a source of oil. In southeast Alaska 
arc extensive oil and guano works which utilize the herring for these purposes. 

‘ Horse Mackerel.—Another species belonging to rthe mackerel family is 
the horse mackerel or tuna {Thunnus tkynnus), which is found in considerable 
abundance on our North Atlantic coast and on the coast of southern California. 
Its gammon name is “ tuna," “ tunny," horse mackerel, " or “ great albacore." 
The horse mackerel is a fish of very great size and is the very largest of the 
whole mackerel family. They occasionally attain a length of 10 feet or more 
and a weigh^ of 1500 pounds. The average dimensions, of course, are very 
much less than this. The horse mackerel does not grow so large in Europe 
or upon the Pacific coast. In these regions a horse mackerel weighing 500 
pounds is considered of an extraordinary size. The very large ones are never 
taken with hook and line, but there are records of fish of over 200 pounds that 
have been captured in this way. 

The Hogfish. — The hogfish of the West Indies and our southern coasts 
is anotheftof the wrasse-fishes whose scientific name is Lachnolaimus maximus. 
It is called inJPorto Rico “ el capitan." It often reaches a weight of 20 pounds 
^ and a length of from a to 3 feet. The name hogfish" doubtless is derived 
from the shape of the head, which resembles somewhat that of the hog. It is 
valued as a food fish throughout the West Indies. 

Lake Herring. — The so-called lake herring is very closely related to the 
whitefish. The name of the species »js Argyrosomus artedi. The lake 
herring has a large number of common names, of which the mo^ widely 
applied is the term ** Cisco." The terms blueba^, greenback, and grayback 
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are also applied to these herring. The habitat of this fish is that of the whole 
region of the Great Lakes and north to Hudson Bay. It has much the same 
habitat as the whitefish. The average weight of the lake herring is aboul one 
pound. The subspecies (Argyrosomus artedi sisco) Is found in Lake Tip[)e- 
canoe and other small lakes in Wisconsin and northern Indiana. 

Composition oj Cisco . — , 


Fresu. Dry. 

Water 76. 1 5 percent 

Protein 19.12 “ 80.75 {lercent 

Fat, 3.48 “ i 4 - 5 ‘) 

Ash 1.25 “ 5.25 “ 


Mackerel. — The mackerel is a food fish which is very commonly used in a 
cured state in the interior of the countrj'and is eaten fresh on the sea coast. 
Its habitat is principally the North Atlantic ocean. On the coast of the United 
States it is found from Cape Hatteras north to the Strait of Belle Isle. In 
Europe it is found from Norway southward to the Mediterranean and Adriatic. 
The mackerel on the Atlantic coast usually appear first in the spring near Cape 
Hatteras and following the custom of the shad are found later farther north 
in the New England states and also in the British jHissessions. They leave 
the coa.st in the inverse order in the autumn, disappearing first in the northerr 
regions and later in the^ southern portion. 

The mackerel is one of the most abundant of fishes in the Atlantic Ocean, 
traveling in immense schools. There is record of a school which was seen 
in 1848 which was at least half a mile wide and 20 miles lotig. In some 
seasons the mackerel is extremely abundant and in others very scarce. The 
average catch is probably about 300,000 barrels. Boston and Gloucester 
are centers of the mackerel fishing industry. It is eslimate^l that from 1 50 
to 300 vessels of American bottoms are engaged in the mackerel industry. 
The U. S. Bureau of Fisheries has been particularly interesteck in the pro{)aga- 
tion of mackerel, but the result has^ot been as satisfactory as in the ca&e of 
many other fishes. The young mackerel or small fishes arc known as “ spilt es,” 
** blinkers,” and “ tinkers.” When they are about two years old they measure 
from 5 to 9 inches in length. The mackerel attains its full size at aboui the 
fourth year. The scientific name of the common mackend i^ Scomber 
. tcombrus Linnaeus. 

Composition oj Mackerel.'— Edihk portion: 


Finn. Dry 

Water, 73-37 percent 

Protein, 18.26 “ 71.71 percent 

Fat, 7.09 ** 24.88 " 

Ash !... 1.28 “ 4.78 ** 


The above data show that the flesh of the mackerel is composed of about 
two-thirds protein and bne^hird fat and ash. 
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Pickled niackerelf salted mackerel, and smoked mackerel are perhaps as 
highly valued for food puqx)ses as the fresh fish itself. 

Menhaden. — The menhaden is not used chiefly as a food fish but to some 
extent therefor. It is one of the most abundant fishes taken upon our Atlantic 
coast and is used almost exclusively as a source of oil, the residue being dried 
and ground for fertilizing purposes. In this sense it has great value because 
of the high nitrogen content of the residue and also of the considerable quantity 
of phosphoric acid which is contained therein. 

The menhaden is known scientifically as Brei’oortia tyranniis. Up 
to i88o immense quantities of menhaden were taken off the Atlantic coast. 
Since that time the supply has not been considered so great. In the year 
1877 it is stated by Jordan and Evermann that one oil company took 20 million 
fish and in one town alone, namely Booth Bay, 50 million fish were caught. 

The fecundity of the menhaden is very great, exceeding that of the shad. 
More than 140,000 eggs have been taken from a single fish. The menhaden 
are not eaten very extensively in a fresh state as food but preserved in salt 
they have a considerable value for that purpose. An extract has also been made 
from the flesh of the menhaden on the same principle of manufacture as is utilized 
in preparation of meat extracts. The menhaden is known under a great num- 
ber of common names, some thirty of which have been enumerated by Dr. 
Goode. 

Composition of Menhaden . — 


\Vulcr, . 77.15 percent 

• Fat .VOi “ 

Protein by difference, « 18.94 “ 


The water-free flesh contains (including bones) 21.7 percent of mineral 
matter. • 

Composition oj the Mineral Matter . — 


Lime, 

Phosphoric acid, 

Silicic acid, 

Potash, 

Soda 

Magnesia, 

Chlorin, 

• 

Tqtal,..., 


8.67 percent 
7.78 “ 



1.02 


0.67 

0.69 " 


21.70 


• Mullet.— The mullet belongs to the Mugilidie, an important family of fishes 
in which there are several genera and species. The mullet is not particular 
about its food but is in the habit of swallowing large quantities of mud, or 
rather partially swallowing it and separating the refuse and most obnoxious 
particles by means of the gills. The common mullet or striped mullet {Mugil 
cephalus) is a widely distributed species. This fish is common along the 
Atlantic coast and in Hawaii, usually traveling in large schools, and is most 
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abundant in the shallow waters of the coast. It sometimes reaches a length 
of two feet and is an important food fish. The mullet is very abundant on the 
Florida coasts. WTiile the mullet may be regarded as a scavenger, li\ ing prin- 
cipally on mud, it does not eat any other species of fish, but is ibelf eaten by 
nearly all fishes that can gain access to it. 

Composiiim o] the Mullet . — 


TufSH. Ory. 

Wator, 7 4.87 jR-n i*nt 

Protein, I'). 3-' “ 77 50 pen ent 

Fat, “ 18. 15 “ 

Ash, 1.17 “ 4.66 “ 


Muskallunge. — A very noted member of this family is the muskallungc 
(£50 V vui<^quifw>i}^y). It is a nati\c of the (jreat Lakes and Is t'specially 
lound in tlie iijrpcr St. Lawrence. It is not a very abundant fisli, but is highly 
prizcxl from the angler’s point of view. It is of \ery great size, h.ivlng been 
found as long as 8 feet and weighing o\er 100 jxmnds. 'Fwo oilier species of 
muskallunge are known, one {liso.x ohictisis or the ('hautaiujua muskallunge) 
in the Ohio river basin, particularly in Lake ('hautaiKpia, where it has been 
artificially propagated with great smcc^s, and the uii'^potted muskallunge 
{Kso.x immaculatus)^\xhkh occurs sparingly in certain small lakes of northern 
Wisconsin and Minnesota. 

Composition oj the Mu'^kallungc.— 


rR!';n I)«v. 

Water, 7f> rO pi rr ent * 

Protein, >9.03 “ 8 ; 87 j)e''('ent* 

Fat, “ J0.70 “ 

Ash J.57 ” ().()^ “ 


The flesh of the muskallunge, as is seen, contains about four fimes as much 
fat as that of the pickerel, and forms a ration whiih is not io unbalanced as * 
that of the pickerel itself. , 

Pickerel or Pike. — One species {Esox reticulalus) i> of common occur- 
rence along the Atlantic coast and also in the fresh-water streams of the south- 
ern interior portions of the countrj'. The pike of the (ireal Lakes lielongs to 
^he species Esox Indus Linnams. It is found in the fresh waters of North 
America, Europe, and Asia, but is not found on the Pacific coast except in 
Alaska. It reaches in some cases a large size, having been found as much as 
4 feet in length and weighing 40 to 50 pounds. The Kankakee in northern* 
Indiana is a well-known fishing ground for this species of pike. 

Composition of Pickerel . — Edible portion: 

F«wh. Dky. 

7<).68 jKfcent 
18.64 ** 

.50 « 


Water,.. 
Protein,. 
Fat, 


93.15 percent 
2.48 “ 
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The flesh of the pickerel, as is seen, is almost a pure t)TDe of protein. The 
fat falls to an insignificant quantity, being only about half as much as the ash. 

"Widl-eyed Pike . — The wall-eyed pike or pike perch (Stizostedion vilreum) 
is a fish most abundant in Lake Champlain, the Great Lakes, and in eastern 
Canadian lakes; it occurs also in certain small lakes and streams in the upper 
Mississippi valley. In some localities it is known as the salmon or jack 
salmon, but of course these are misnomers. 

Composition , — 


I'rksh. Drv. 

Water, 75 * 7 1 percent 

Protein, i0-O3 “ 79.31 percent 

Fat, 4.07 “ 16.74 “ 

Ash, 1.19 “ 4.92 “ 


Common Pompano. — The pompano (family Carangidte) is one of the 
food fishes which is most highly esteemed along the Gulf coast. It has been 
found as far north as Cape Cod on the Atlantic coast, but docs not occur in 
sufficient numbers to make it of any economic value as a food fish north of 
Florida. It is taken chiefly in the Gulf waters. The average weight of the 
pompano is from 2 to 3 pounds, though very much larger examples are some- 
times found. As a food fish there is none that is regarded more highly than 
the pompano, especially when it is eaten fresh from the water and prepared 
In the manner of the creole cooks of New Orleans. • 

Composition.-- 


I'kvsh. Dry. 

Water, ,» 72 78 percent 

, Protein, 18.65 “ 72.37 pen ent 

Fat,.* «» 7.57 “ 24.46 “ 

Ash, 1.00 “ 3.82 “ 


These data, show that the edible portion of the ])ompano is valued both for 
its protein and its fat. The latter exists in (quantities of approximately one- 
third of the f(4rmer. It is not so much its nutritive value which makes the 
pompano desirable as a food fish but the ‘extreme delicacy of flavor and the 
richness of its taste. It does not bear shipping well, and therefore is found 
in its greatest perfection only near the place where it is taken. 

In New Orleans and in Florida the pompano is one of the principal food 
fishes furnished by the high-cla.ss hotels and restaurants to their guests. 

Red Snapper. — ^The red snapper {Lutianns aya) is the most noted fish 
,of all the snapper family (Lutianidae), although there are others which are 
highly prized, such as the gray snapper. It sometimes reaches a length of two 
or three feet and a weight of from 10 to 35 pounds. It is particularly abundant 
in the deep waters of the Gulf of Mexico and off the west coast of Florida. 
The. red snapper bears shipping better than most of the Gulf fish, and Pensa- 
cola is one of the principal points where the fish are packed in ice as soon as 
possible after capture and dispatched to northern nriarkcts. 
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ComposUum — • 

FauH. D*t, 

Water, . . . 78.46 percent 

Protein i9.ao " 91.75 percent 

Pat. 103 " 4.70 • 

Ash, 1.31 “ 6.05 

This i.s another one of the fishes in which the edible |)Ortion is almost exclu- 
sively protein, the fat appearing only in small quantities. • 

Rock Bass; Redeye; Goggle-eye (Amblo pities rupesiris ), — The rock 
basis is a \ery common fish particularly abundant in the fresh waters of the 
northern central portions of the United States. It is the fish which the Ameri- 
can boy, living near small streams, most delights to catch. The size of tlie 
rock bass varies largely according to the magnitude of the bcKly of water in 
which it lives. The average weight of the fish in streams of ordinary size is 
probably about a pound, though often it is considerably more. The rock 
bajis has been propagated to some extent by the Bureau of Fisheries and has 
been introduced into waters where it formerly did not occur. 

Salmon. — The salmon is one of the most imjKWtant food fishes of the 
United States, It belongs to the genus Orcorhynchus. The five si)ecics of 
this genus are, in America, confined to our Pacific coast. Of these s])ec'ies the 
one known as blueback or sockeyc is found most abundantly in the Fraser 
and Columbia rivers ^nd in Alaska, the silver .salmon in Puget Sound, the 
chino<^k .salmon in the Columbia, and the dog .salmon along the coast from Cali- 
fornia to Bering Sea. The salmon begin running early in the spring and the 
early run is considered of greater value than the later. Tht? habits of the 
salmon in the deep waters of the ocean iire not very well known. It is only 
when they come into fresh water for spawning purpo.ses that their life his- 
tory' can be well studied. It is believed, however, that they do not go 
very far from the shore. The run of salmon on the Pacific* coast usually 
begins about the latter part of March and lasts through the spring and greater * 
part of the summer. On account «f the gre;it abundance of these fish on the 
Pacific coast and the distance from large markets the canning indu.stry has 
developed with great rapidity. In fact on the Pacific coast the product of 
salmon fishing is devoted almost exclusively to canning purposes. In the 
canning of salmon no particular care is taken, and perhaps nojte at all to 
designate upon the can whether its contents arc of the early^ salmon or the 
later, less valuable run. It is claimed by many authorities that the salmon 
of the Pacific coast of America, taken all together in their relation to thi 
economic problem of fish food, are the most important and valuable fish in 
the world. 

Composition 0} a Pacific Coast Specks , — 


FttSH. D»r. 

Water, 63.61 percent 

Protein, 17.46 " 52.31 percent 

Fat, 17.87 ** 49.05 ** 

Ash, 1.06 2.92 ** 
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Composition of Atlantic Salmon . — 

V Fkesh. Dry. 

Water, 63.61 percent 

• Protein, 21.60 “ 61,45 percent 

Fat, 13.38 “ 36.88 » 

Ash, 1.41 “ 3 * 8 i “ 


T]ie above data show that the Pacific salmon are richer in fat than the 
Atlantic salmon. In fact in the edible jxirtion of the fi.sh the fat is almost 
as great as the protein. 

Another species of Pacific salmon is the humpback salmon {Oncorhynchus 
gorbnscha)f which appears in great abundance in the rivers of Alaska, but not 
every year, — usually coming in larger (|uantities in alternating years. As a 
fish to be eaten fresh, this is one of the \ery best of the salmons. Owing to 
the pale color of the flesh, this species does not hold as high a rank for canning 
purposes. It cans well, however, and the jinxluct is very palatable and doubt- 
less very nutritious. The trade-name of the canned product is “ ])ink salmon,” 
as its flesh is of a paler color than that of the chinook salmon or red .salmon. 
Another species is known as dog salmon. It is found in considerable abun- 
dance from California northward to Hering Strait, sj)awning usually late in the 
fall. It is considered as the least valuable for food purposes, although it is 
now coming to be used very extensively by freezing, in which form it finds a 
ready market both in this country and abroad. W hen 'canned it is put on the 
market as ‘‘chum,” Its chief interest at the ])resent time is on account of the 
fact that it is sjprnetimes sold under the names of better s])ecies. 

Chinook Salmon {Oncorhynchus tschauyischa). —Thh species is also 
known as quinnat, king, Columbia river, and Sacramento river salmon. It is, 
next to the sockeye, the most important of all salmon in commercial value. 
The individuals of this species reach a larger size than those of any other. 
They have been known to weigh 90 pounds, and fish of from 40 to 60 pounds in 
weight are not infrequently taken. The average weight of the king salmon 
which are captured in the Columbia river is jirobably not far from 22 pounds, 
while those that run further south, for instance in the Sacramento river, average 
16 pounds. 

Another species, known as silver siilmon {Oncorhynchus hisutch)^ also has 
a number (ff other names, mostly of Eastern or Russian origin. It is quite an 
important member of the genus and its average weight is about 5 pounds. It 
is very valuable as a food fish, only the Chinook and blueback salmon going 
ahead of it. It is also a species which bears shipment in a fresh state very well. 
The silver salmon resembles very closely the Chinook, but is easily distinguished 
therefrom by experienced fishermen. * The canned product of this species is 
usually put on the market as “medium red**^ or “coho” salmon, names which 
have now come to have a definite meaning and are perfectly understood by the 
trade. 
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The Sockeye or Blueback Salmon (Oncorhynchus This is the 

species which has the greatest commercial value and forms a large part of the 
catch of the Pacihc coast. It is the most abundant of all the sj>eci€;j of 
salmon in Alaska. Its flesh has a rich red or "'siilmon'’ color, and lends 
itself admirably to canning j)roccsses. In palatability and attractiveness as a 
canned pnxluct it is not inferior to any, unless, possibly, it is the ('olumbui 
river chincx^k. 

Canning of Salmon . — The canning of salmon is one of the most inn)orlant 
of the fish industries of the Unilexl Stales. The immense coast line ]H)ssessetl 
by the United Slates on the west, which is so vastly extendcMl by tlie Alaskan 
coast and Aleutian Islands, affords the most extensive fisheries of salmon in the 
world. As has already been stated, there are no large markets in that region 
in which the fresh salmon can find a pun baser. The fish, therefore, must lx; 
neglectcKl as a focnl imxlucl or else prepare<l in some way to enable them to be 
shipjxjtl to great distances. Probably the most unobjedionable way is by 
canning. The principles of the canning of salmon are not different at all from 
those which underlie the sterilization of any kind of AhmI. 'Fhe estabhVhments 
in which the canning takes place arc ])erhal>sthe mod e\tensi\e in the world. 
The jirimc necessity in these case is to secure com])lete sterili/dtion. In the 
case of fish any failure to secure the jiroper sterilization is the more rejirehen- 
sible, because fish deciwnpose so readily, forming fermentati\e products which 
are extremely ]>oisonous. ('a'^es of poisoning from eating cannc<l salmon 
have been reported, and in some cases they may jmne fatal. Kvery can of 
salmon which is to be eaten ought to be examined carefully in <mler to see if 
there are any incijiient signs of decomiiosHion. A bad smelling or otlierxcise 
imperfect can should be rejected without cjuestion. Duly the fish which is 
perfectly fresh to the taste and cxlor and which gives no ^igns of any kind of de- 
terioration should be eaten. When jiroperly jirepared, < aimed salmon affords a 
delicacy a.s well as a fcxxl yiroduc t w’hich can hardly be tcxi highly jiri/.ed. 

Composition of Canned Salmotf . — Mean of three samples. Water-free 
substance: 


Protein S t 5- ‘‘nl 

Kat, 40.5^ “ 

Ash, 6.24 “ 


The Salmon of the Atlantic Coast .--A.s has already been noted, the 
Pacific salmon belong to a different genus from the common Atlantic salmon,—; 
SaJmo salar. There is a verx' close resemblance !)Ctween the tw o genera, and 
the common name “salmon” is applied to the individuals of each. The 
Atlantic salmon is a fish w'hich has beea known from the earliest time. The 
Roman people became acquainted with it in the early history of the Republic, 
and especially when they conquered Gaul and Britain. It is found distribute*! 
over the whole North Atlantic coast, but especially the northern portion 
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from Massachusetts northward. The salmon extends, as far as observations 
have been made, beyond even the Arctic circle, and the same species is found 
up^n the western and northern shores of Europe. The salmon enters the St. 
Lawrence and has been found as far up as Niagara Falls. Our principal 
fisheries for this species are in Maine and in Canada, Nova Scotia, and New 
Brunswick. They do not extend southward beyond the Delaware and have 
rarely been found in that river. The shad and salmon were particularly 
abundant in early colonial days. The shad were so abundant that they were 
not regarded as useful for food puqioses, but their value as a fertilizer was 
taught to the whites by the Indians. Salmon, apparently, were equally 
abundant, and it was considered an affront to offer salmon more than twice a 
week even to servants. In this respect they were on the same plane as the 
diamond back terrapin and canvas back duck, which were so abundant, in 
those days, that they were a drug on the market^ The salmon enters the 
fresh- water streams for the purpose of spawning. The eggs are largely laid 
late in the fall, and in that case do not hatch until the next spring. The 
Atlantic salmon often reach a very large size. Individuals have been known 
to weigh from 40 to even 80 pounds. The average weight of the salmon taken 
in Maine waters is about 10 pounds each. Another valued specimen of salmon 
is known as the Sebago salmon {Sdmo sebago), from the lake in which it occurs. 
It is a fresh-water fish, having been doubtless landlocked in some way after 
originally entering from the sea. Still a third species is the famous ouananiche 
{Sdmo ouafMniche), inhabiting the waters of the Lake St. John region north of 
QueJjcc. 

Composition of Atlantic Sahnon.--- 


Frksh. Dry. 

Water, 76.74 percent 

Protein^ 18.52 “ 7q. 13 percent 

Fat 3.60 " 15.32 " 

Ash, 1. 14 ” 4.93 “ 


Composition oj Sebago Salmon . — 


Fresh. Dry. 

Water, 78.54 percent 

Protein, 17.24 “ 78.00 percent 

Fat, 2.98 “ 13*74 “ 

Ash, 1.24 “ 5.76 ” 


The above ^ata show a striking difference in the composition of the edible 
.portions of Pacific and Atlantic salmon. This difference is shown chiefly in 
the relative proportion of fat. In the Pacific salmon the fat approaches in 
quantity the protein, while in the Atlantic salmon the protein is much 
greater than the fat. The Atlantic •salmon is used chiefly in the fresh state 
for two reasons, first, because the catch i 5 very much smaller than that of the 
Pacific species while the markets are very much more numerous and very much 
larger; second, because it is commercially more profitable to dealers in the 
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fresh state. In Europe and Scotland the salmon is constantly used in a fresh 
state during the whole of the summer and a dinner is scarcely considered com- 
plete without it. It is also very commonly used at luncheon. It is genci^^y 
eaten cold and offers a food product of high palatability and great nutritive 
value in so far as the protein is concerned. Eaten with plenty of |X)tato, as it 
usually is, it forms a reasonably well-balanced ration. The American visitor 
who is not used to eating salmon every day is likely to find its constant occur- 
rence upon the English table in the summer to \k a bit trying to his taste. 

Sardines. — The sardine and herring belong to the same family— in fait, 
small herring along the coast of Maine are pul uj) as sardines. 'I'he sardines 
are very closely related to the herrings, but there are rather important differ- 
ences, The European species, which is known as the sardine, is the Sardinia 
pUcharda, and d(K‘s not occur on the coast of the I’nited Slates. I'he sjK'ciea 
existing on the l*acitk coast is known as the California sardine {Sardinia 
aeritica). It is (juite abundant on the California coast and spawns in the ojK*n 
sea. It rese'mbles very strongly the Euroj^an sardine, but has no teeth. The 
Spanish sardine {Sardinia pscudohispanua) is fimnd rather abundantly in 
Cuba and is often tarried northward in the Gulf Stream as far as WtK>ds Hole or 
Cajx; Cod. U is al)out 8 inches in length ami of high food value, resembling 
very closelv the European sardine. There has Ix'en a good (leal of di.scussion as 
to whether or not .smay herring which are packed as sardines in the United 
States should be allowed, under the finul laws of the various states and of 
the United States, to be .sold by that name. The answer to this is that any 
deception in the Fabel should l>c avoided. The preservation and ])acking of 
different fish in the same way gives no riglil to a common name. 'Fhe true 
ethical principles of trade require that .some c|ualification of the name be se- 
cured, in order to protect the name .sardines, which is reserved exclusively for 
the sj)ecies Sardinia piUharda. 

Composition of Canned Sardines . — 


Water, 

Water-free sut>stance, 

Protein, 

Fats, 

Ash, 

Sodium fhlorid, 


-• 56.37 pereent 

♦•.43-63 ” 

. . 24 87 “ 

.. 12.71 *' 

. 5.00 “ 

. . 0.61 « 


The above data arc based upon the analysis of the sam[)li after the oil 
has Ijeen separated by drainage, 

European Sardines. — The sardine is eaten fresh along the Spanish and 
French coast, where they are taken in great abundance and form a delicious 
focxl in this condition. The number which is given to a single individual 
is quite generous, as the writer has had serx^ed him on the Mediterranean 
coast in Spain as many as twenty fresh sardines at one order. The numl^er, 
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however, was not found any too large when the palatability of the product 
was taken into consideration. Sardines are preserved by salt and smoke and 
particularly by packing in oil. 

Method oj Packing in Oil.— The sardines after proper cleaning are heated 
in oil for the purpose of sterilizing them. Olive oil is usually employed for 
this purpose, though some packers prefer to heat the fish in peanut oil, claim- 
ing fhat it gives them a better color. There seems to be, however, no sufficient 
ground for this claim. The peanut oil is probably used simply because it 
is cheaper. When the fish are thus sterilized and thoroughly cooked they are 
placed in boxes in the well known manner in which they are found and 
covered with oil, scaled, and, if necessary, again sterilized in order to prevent 
decomposition. Olive oil is the oil usually employed for packing purposes, 
though cheai)er grades of edible oil are very commonly found in sardines. 
The substitutes for olive oils which are usually cm])loyed are peanut oil, 
cottonseed oil, and sesame oil, either single or mixed. When the sardines 
have been previously boiled in a cheaper oil and then packed with olive oil 
the olive oil will be contaminated with the cheaper oil used in the boiling. 

Adulteration of Sardines . — As indicate<i above, the chief adulteration of 
sardines is in the misbranding respecting the nature of the fish and the oil 
used in packing. X young herring packed in the manner of a sardine properly 
demands a special label instead of the word “sardino’^’ alone. A difference 
respecting the mislminding in regard to the oil employed is avoided by the 
statement on the package of the character of the oil used. The phrase “ Sar- 
dines packed m oil” should be construed always to mean in the highest grade 
oil, that is‘, olive oil. This phrase, however, is usually employed when inferior 
oils are used. Inasmuch as oil is not the name of any individual product 
but of a large class of ])roducts, including that of ])Oth animal and vegetable 
origin, it is generally held that the term “oil” is not a sufficient indication 
of the character of the oil used. In all cases the i)ackages should designate 
the special kind of oil used in the preparation. The addition of chemical 
preservatives to sardines in so far as the author knt)ws, is not practiced, at 
least not to any appreciable extent. 

The French Fisheries . — ^The sardine fisheries in France are mostly off the 
coast of Brittany, and are subject to many very serious fluctuations. For 
instance, the Resent year, 1906, has been one of disaster to the French fish- 
eries. What is the cause of the disappearance of the pilchard (the true sardine) 
*is not known. The fishermen think that large fish have driven the small ones 
either into the Bay of Biscay or the Mediterranean, or even to the w est shores 
of Africa. The fish are thought to originate in the Mediterranean, and their 
nam.e is derived from the fact that they were originally found in great quantities 
off the coast of Sardinia, Wlien the spring comes and the fine weather is estab- 
lished they migrate first along the coast of Spain, ^ally reaching the French 
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coast some time during the month of May. By this time the young fish are 
nearly grown to a proper size for catching. The fishing, however, docs not 
really begin until July and Ls usually finished by November, The little town of 
Concarneau is the seat of these fisheries. About two thousand small Ixxits 
go out from this town and at or near this place are also the large canneries 
and packing establishments. The fishing grounds are aU)ut five miles from 
the coa.st and the small Ixiats sail out from two to four oVlm k in the nK^rfling. 
The fi>hing is by means of nets and a very important })art of llie work is the 
spreading of the bait upon the surface of the water to attract the fish. The 
principal l)ait or roqne is the roe of the cod, which sometimes reac hes a price of 
$60 |K‘r barrel. Sometimes a single boat wall use from 30 t<i 40 barrels of bait. 
Only the most skilled fisherman, usually the master himself, is alh)we<] to 
distribute this precious material. As many as one hundred thousand fish 
have l)een caught in the net, though this magnitude of catch is, of course, 
exceptional. When the fish arc brought ashore they are counted into l)askets, 
about 200 to a basket, and those unfit for use are thrown out. 'I'hey are taken 
to the canneries as cjuickly as |X)ssible to be cleancHl, ImuIcmI, di))ped in oil, and 
then hermetically scaled in a tin in which they are sent into (ommerce. 

Adultcnition , — The chief adulteration of sardines is found in misl)randlng 
as to country of origin. The French catch has the highest reputation of any 
in the world and for this reason the laiiel is often made to represent the fish 
as of French origin when in reality they arc caught on the shores of Sjiain 
or of other countries. Formerly the fish were brought in great numliers from 
the Sjianish coast into France. They were naturally much* detcrior^KSd 
in transit. Nevertheless they were tinned and marked as of pure French 
origin. This practice has now been forbidden by law in France. The 
Nonvegian fish known as Sprotten (sprats) on the German and Holland coasts 
are packed as sardines and sent into this country as sanlines. 

Scup. — The scup is a fish (family Sparida*) wdiich is taken in great abun- 
dance on bur Atlantic coast in the sammer and autumn and is brought in im- 
mense quantities to the market. The proi)er name of the fish is Stenotomus 
chrysops. 

Com position . — 


Water, . 
Protein, 

Fat 

Ash, ... 


Fkiwh. 

74.99 percent 
18.52 “ 

511 “ 

1.38 " 


D«y, 


75^3 I>vrcenl 
19.25 “ 

5-64 “ 


The flesh of this fish is a better balanced ration than that of the red snapper, 
the proportion of fat being much larger., 

— One of the most important food fishes on the Atlantic coast is 
the shad. It is fotmd along the whole Atlantic coast, coming into fresh water 
for spawnmg, where it is caught for food purposes. The shad begin to appear 
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In the streams of the south Atlantic coast early in the winter and as the spring 
advances they go northward. They appear in the Potomac in April and May, 
an(J later in the Delaware and Connecticut rivers and other fresh-water streams 
further north. The fish is, therefore, to be had fresh upon the market over a 
long period of time. The common shad is known scientifically as Alosa 
sapidissima (Wilson). As a result of the work of the U. S. Bureau of Fisheries 
the'shad has been introduced into the waters of the Pacific coast where none 
was found originally. The shad fry were first introduced into the Sacramento 
river and afterward into the Columbia river. The environments on the 
Pacific coast were found congenial. The fish soon found grounds on which 
they could spawn, and they have spread over almost the entire length of the 
Pacific coast. It has, of late, become a very common and abundant food 
fish on the Pacific coast and hiis lost none of its palatability by transplant- 
ing. Science has not been able to ascertain anything of very great interest 
respecting the life of the shad in the sea. When they leave the rivers they 
practically disappear, and are not known again until the next spawning 
season returns. For spawning purposes the shad prefer a water temperature 
of from 55 to 65 degrees. Whenever the temperature goes above the latter 
figure they begin to disappear. The males and females go in separate schools. 
The males usually precede the females. It is stated by Jordan and Ever- 
mann that of 61,000 shad received at the Washingtcn market from March 
19 to 24, 99 percent were male. As the season advanced the males became 
very much less frequent and at the end extremely scarce. The U. S. Bureau 
of Fisheries ^as taken especial pains to increase the number of shad in all 
waters. t)uring the spring of 1900 there were artificially planted in the Atlantic 
coast streams over 240,000,000 young shad. One fish often contains as 
many as 150,000 eggs. The average number, however, is about 30,000. 
Shad roe is the most valuable part of the fish and brings a much higher price 
in the market than an equal weight of fish itself. Planked shad is one of the 
greatest delicacies of the Washington markets. At Marshall Hall, opposite 
Mount Vernon, there are given a great many shad bakes during the season. 
Oak wood is placed in long lines and burned, — oak planks are set up on each 
side of tlie line of burning wood, inclined at an angle of about 60 or 70 degrees 
On thescroak planks the shad are cooked, held usually by driving a nai! 
through the head, — the cut surface being exposed to the heat of the burning 
fire. In addition to being cooked in this way the fish absorbs a small amoum 
of the empyreumatic odors of the burning wood. During the baking th< 
shad are treated from time to time with melted butter. There is no othei 
way which a shad can be cooked which renders it so delicious as by this primi- 
tive method. The shad, from an economic point of view, is third in impor- 
tance in the United States, only the salmon and the cod exceeding it in value. 
The annual catch of shad on the Atlantic sea co^t numbers from 10 to 20 
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nillion, weighing from 40 to 60 million pounds and worth from one and one- 
lalf to million dollars. 

Composition oj Shad.-- 


FtrsH. D«y. 

Water, 70.62 percent 

Protein, 18.56 " 64.36 percent 

Fa*. 9-47 “ 31-93 “ 

Ash, 1.35 “ 4.62 “ 


Of the whole weight of shad the average edible portion amounts to 52.35 
percent, and the refuse, counting the bones, skin, and entrails is 47.65 per- 
cent. 

Shad Roe . — The eggs of shad, as has already licen mentioned, are regarded 
as the most valuable portion of the fish. Roe shad also arc more highly 
prized as a food fish than the male shad. As a result, roe shad sell for 
a much higher price on the market than the male shad. The eggs are quite 
small, and as has already been .said, occur in immense numbers, the average 
number to a fish being alxiut 30,000. 

Composition of Shad Roe . — 


Water 71.2 jx-n ent 

Protein, 23.4 " 

Fat 3.8 « 

Ash, 1.6 '* 


Aside from the water of the roe, it is noticed that by far the most abundant 
component is the protein. This, of course, is what would l>c c.xiiected of an 
egg product. The protein is a little more than six times as greUt as the^fat. 
The ash contains large quantities of phosphorus, which exists in the original 
egg, largely in the form of lecithin, in which state it is regarded as most 
valuable for nourishing the phosphatic tissues of the bixly. Shad^roe Is eaten 
almost entirely in the fresh state. It does not produce a pickled or cooked 
product of anything like the value of the sturgeon eggs. So farr as the author 
^ knows no form of shad egg prepariftion similar to caviar is on the market. 

There are three species of shad in America, but the only one of great im- 
portance is the common Atlantic shad which has been described. 

The Sheepshead. — This abundant and important food fish exists in large 
numbers along the Atlantic coast. It also belongs to the Sparidie ambits scien- 
tific name is Archosargus probaiocephalus. Thb species is found from Cape 
Cod to Texas. It is especially found in the vicinity of oyster beds, where it is 
destructive to the oysters. It is quite abundant in the Indian river, lieing, next 
to the mullet, the most frequently found fish in those waters. Though strictly 
a salt-water fish, it often runs up into fre.'^h waters. The fish is distinguished 
by the number of broad silvery colored bands extending around its entire body. 
The average weight of the sheepshead is three or four fxiunds, though oc- 
casionally a fish three or four times that size is captured. 
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Composition of Sheepshead , — 

Water, 

Protein, 

Fat, 

Ash, 


Fresh. 

7SSS percent 
19-54 “ 


Dry. 


83.47 percent 

13.59 

5.14 


The Smelt. — The smelt belongs to a family which has a number of species, 
sonte of which are very abundant in Europe, where they are highly prized 
even to a greater extent than in this country for food. The smelt is a small 
fish, very long in proportion to its breadth. The American smelt (Osmerus 
mordax) is found very abundantly on the Atlantic coast north of New York. 
Although a sea fi.sh, it often enters rivers and becomes landlocked in lakes. 
It is found abundantly in Lakes Champlain and Mem])hremagog and many of 
the New England and Nova Scotian lakes. The smelt in early times was a 
very abundant fish. 

Composition of the Smelt. — Edible portion: 


FR^SH. Dry. 

Water, 79- 16 percent 

Protein, 17-37 “ 84.31 l>orcent 

Fat, 1.79 “ 8.95 “ 

Ash, 1.68 “ 8.16 “ 


These data show that the flesh of the smelt is very rich in protein, the fat 
(ailing to a very small proportion of the total edible i.ubstance. 

Spanish Mackerel. — This is a very highly prized fish and is eaten largely 
in the fresh state along the Atlantic coast. Its scientific name is Scombero- 
morns maculatus. The catch is subject to great variations. In early years 
the Spanish mackerel was scarcely known on our coast, but in the last forty 
years it has assumed considerable importance. Although more abundant 
than formerjy it still commands a very high price. The weight of the full- 
grown mackerel is usually from five to eight yiounds, though occasionally very 
large individuals are taken. Jordan and Evermann speak of one which was 
41 inches long and weighed 25 pounds. 

Composition. — Edible ywrtion: 

Fresh. Dry. 


Water,.. 

Protein, 


Fat... 

Ash^. 


68.10 percent 
20.97 “ 

0-43 “ 

1.50 “ 


67.25 percent 
29.56 “ 

4-71 " 


In this fish it is seen that the fat is a little less than one-third the quantity 
of the protein. 

Sturgeon. — ^The sturgeon belongs to the family of Acipenseridae. They 
are large fishes frequenting the sea aqd also the fresh waters of northern regions. 
Most of the species are anadromous, entering fresh water and ascending the 
streams in spring. There are two genera belonging to this family and ao 
species that are well defined, although about 100 nominal species have been 
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described. The white sturgeon or Oregon sturgeon Is found on the Pacific 
coast from Monterey north to Alaska. It ascends the large rixers during the 
spring, notably the Sacramento, Columbia, and Fraser rivers. Some of t(jem 
are very large and their value for (ockI and commercial purposes has only been 
lately recognized. They are principally valuable, however, for their eggs 
or roe, since it is from the eggs of sturgeon that caviar is made. The rt^ in 
the fresh stale is worth from 25 to 30 cents a pound. The fresh fish arc frozen 
and shippe<l to Eastern markets. 

The common sturgeon {Acipettser slurio) frequents the east and north 
Atlantic coast and ascends the rivers in the spring, e>pecially the Delaware. 
The quantity of sturgeon taken, however, has constantly decreased for several 
years. The principal part of the caviar ina<le in the Unite<l States is ])rocured 
from the common sturgeon and the Lake sturgeon, which is found in the Great 
Lakes, the upper Mississippi Valley, and the lake of the \Voo<ls. 

Preparation oj Caviar. — .'\fter the eggs have been removed from the fish, 
they are placed in large ma.-..ses uj)on a .^land, the top of which is formed of a 
small-meshed screen. On the under side is placed a zinc-lined trough, 
about t8 inches deep, 2 feet wide and 4 feet long. The operator gently rubs 
the mass of eggs hack and forth over the s( reen, whose mesli is just large enough 
to let the eggs drop through as they are separated from the enveloping mem- 
brane. They thus fal^ into the trough from which they are dr.iwn off into 
tubs through a sliding door in one end of the trough. After all the roc has 
been se[)arated, the tub is removed and a certain pro|K)rtiou of the best Lune- 
berg silt is added and mixed with the eggs by careful stirring with the h^nds. 
This is the most delicate ]»art of the wholt process, and the best results can 
be obtained by that proficiency which comes from long experieme. After 
adding the salt, the eggs at first l^ecome dry, but in 10 or 15 mitjutes the salt 
has drawn from the eggs their watery constituents and a co]>ious brine is 
formed, which is jxiurcd off when the tub l>c*comes too filll. 'I'he salted 
^ eggs are then pimred into fine-me.-fhed skwes which hold about 10 |>ounds 
each, where they are allowed to drain for 8 to 20 hours. The t^ggs ha\e now 
become the caviar of commerce, which is put in casks or cans of \arious sizes. 

Composition oj the Flesh oj Sturgeon . — 


Fki^sm Dry. 

Water, 78.71 |MTtenl • 

Protein, 17-9^ “ 85.^;{>errent 

Fat, 1.90 “ 8.90 " 

Ash 1.43 “ " 


Composition oj Caviar , — 

Water, 

Protein 

Fat, 

Ash, 

Undetermined, 


66.05 l>ercent 

14.37 “ 

8.97 “ 

7.26 “ 

3-35 “ 


Of the ash, 6.16 parts o^the 7.26 present are common .salt. 

ji 
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Composition of the Eggs of Fish.— Attention has been called to the 
valuable food properties of the eggs of fishes. The roe of a number of fishes 
is <jelebrated both for flavor and food value. The two most important roes 
are those of the sturgeon, used in the manufacture of caviar, and the roe of 
shad, used principally in the fresh state. 

Composition of Roe. — The composition of shad roe, fresh sturgeon caviar, 
and pickled caviar is given in the following table: 



Wati-r. 

1 PROTKtN. 

Fat. 

j Ash. 

Shad roc 

Pfrcfnt 

1 Percent 

Percent 

Percent 


! 23.44 

3.78 

1-53 

Fresh caviar, 

5<>-07 

1 27.87 

2.85 

2.31 

Pickled caviar 

50.92 

1 27.92 

1359 

7-57 


The above data show a marked difference between the composition of 
shad roe and sturgeon roe, the latter being very much richer in fat and also 
containing a greater quantity of ash. The large quantity of ash in the pickled 
caviar is doubtless due to the common salt used in the curing. There is 
not a very great difference between the composition of the roe and that of 
the flesh of fish. The roe is essentially a nitrogenous food, also with a 
considerable quantity of fat and with a certain amount of mineral matter. 
It contains less water than the flesh of fish, and, therefore, pound for pound in 
the fresh state has a larger quantity of nutrients. Otherwise, for food pur- 
pose^, there is but little difference. It is doubtless true, however, that the 
mineral matters of the roe are s6mewhat different from those of the flesh 
of fish in containing a larger quantity of organic phosphorus in the form of 
lecithin. 

Striped Bass. — The striped bass or rock {Roccus lineatus) is a fish of the 
family Serranidte and quite common in the Potomac. It occurs commonly 
around the Atlantic coast. Its scientific ’name is Roccus lineaius. It is taken 
in all waters along the coast from the Carolinas to New England, and espe- 
cially near the mouth of the Potomac and in Chesapeake Bay. It is a fairly 
common as well as one of the best food fishes at Washington and in many of 
the fish nmirkets on the Atlantic coast. 


Water, .. 
Protein, . 

Fat 

Ash, .... 


Fbesh. 

77.70 percent 
18.31 “ 

2.83 « 

i.i6 “ 


Dry. 

83.28 percent 
12.50 “ 

5.22 “ 


Sole. — ^Thc term “sole^^ is applied here to certain species of flounders and 
the two terms are sometimes used synonymously. The true soles, however, 
(rf which there are several species, belong to a distinct thou^ closely related 
family. The spedes of flounder to which the nanae “sole*’ is generally given 
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IK EcpseUn jordant. It occurs along the Pacific coast from Monterey to Puget 
Sound. Large numbers are taken in Monterey Bay. The average weight 
of this “sole” is about three pounds. It is highly esteemed as a food fish. 
They are dried in great numbers by the Chinese, who suspend them by strings 
on a frame placed on the roofs of the houses, where, after they l^ecome dr)', they 
strike against each other when moved by the wind, prcniucing a sound w hich 
is something like that emanating from the leaves of a forest. 

Tautog. — The Tauioga onilis is one of the wrasse-fishes (familv Labridie) 
and is abundant along the Atlantic coast from New Brunswick to the Carolinas. 
East of New York it is commonly called the “tautog.” On the New' York 
coast it is known as “ blackfish,” and further south as the “o\ster fish.” 

Tilefish. — The tilefish is intere.sting not Iwcausc of its high finvl value but 
because of the fact that it was discovered by accident in 1879 when a fisherman 
off the coast of Nantucket captured 5000 pounds of a fish which w as new to 
him. The s[)ecies was also new- to science. This fish disappearcsl as suddenly 
as it came and no more were caught until 1892. Since then they have been 
taken rather frequently. The tilefish reaches a length sometimes of three feel 
and a weight of 30 i)ounds. It is pronounced by experts io be the equal of the 
pompano. 

Trout. — Trout, of which there are many .species, arc greatly prixe<l l>oth 
on account of their valvic as game fishes, affording sj)ort for anglers, and be- 
cause of their high palatable qualities. They belong to the same family as the 
Atlantic .salmon and often it is difticult to distinguish by t.nv of its common 
characteristics a trout from a salmon. This is espedally true of trou^ of 
western America. The species of trout which arc most highly prizcsl on the 
Pacific coast are the cut-throat trout {Salmo clarkii), the rainbow trout (Salnio 
iridetis), and the steel-head (.S’a/wo gairdneri). The familiar siL\er trout of 
I.ake Tahoe is another closely relatcfi species. They arc <lislingui.shed by a 
remarkable system of sjxits of a circular form, black in color, and of varying 
^ size. The Lake Tahoe trout which i.s*commonly secure<l is not the same as the 
silver trout of Lake Tahoe but is of a little different character, and is also 
known as the Truckee Trout, “Fogy,” and “Snipe.” It reai hes a weight of 
from three to six pounds and is .sometimes served on the dining cars of the 
Central Pacific Railw'ay,in running through Idaho and into California.^ Various 
t)ther sj)ecies of the trout are found in Utah, in the Rio Grande aid the Colo- 
rado, and in the lakes of Colorado. Perhaps the most imi>ortant of iht*se is the 
steel-head trout occurring along the Pacific coast. The rainlxiw trout is also a 
fish that is highly prized along the Pacific coast. The brook trout of western 
Oregon is also an important fi.sh. , 

The TroiU of the Great iMkes. — The fish knowm as trout in the Greai Lakes 
belong to a different genus from those already mcntioncfl, namely, genus 
Cfisihvmer, It has, however, the typical spots, which are of a grayish color 
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instead of red or black like those of the other trout which have been 
mentioned. 

The principal species which abounds in the Great Lakes is the Mackinaw 
trout {Cristivomer namaycitsh). It is also found in the large lakes from Maine 
westward to the Pacific ocean and even to northern Alaska. This is the largest 
species of trout. The average weight of the fish probably does not exceed 15 
or 20 pounds. ‘Individual examples have been found weighing over 100 
pounds. There is only one common fish which exceeds it in weight, namely, 
the sturgeon. Next to the white fish it is the most important commercial fish 
of the Great Lakes. The supply of lake trout has been diminishing and the 
price increasing for several years. The s{)awning seiison of lake trout begins 
in Septcmlier and continues until December. 

Composition oj Lake Trout . — 


Fbfsh. Dry. 

Water 60.14 i>er{ent 

Protein 1H.22 60.10 percent 

Fat, 11.38 “ 36.80 “ 

Ash 1.26 “ 4.90 “ 


Composition oj Brook Trout , — 


l'R^srt. 1 )ry. 

Water 77-72 penent 

Protein, 18.^7 “ 86.62 percent 

Fat, 2.10 9.16 “ 

Ash, 1.21 “ 5.39 “ 


The above data show that lake trout has a flesh whicn approximates in 
coniposi^ion that of Pacific salmon, being quite rich in fat, while the brook 
trout has a comjiosition more like the Atlantic salmon, being very rich in pro- 
tein and poor in fat. Trout of all kinds are u.sed practically in only a fresh .state. 
The catch is not large enough to warrant the establishment of canning fac- 
tories and all tliat are caught in the northern and central northern lakes and 
streams find a ready market in a fresh state at much more remunerative prices 
than could be obtained by canning. It is always a fortunate circumstance , 
when the condition of the catch and of the market are such as to enable the 
fish to be eaten as fresh as possible from the water. Fish is a kind of food 
which is never imjjroved by keeping in any way and is at its 1)e.st the minute 
the fish fe taken from the stream. The brook trout do not belong to the same 
genus as the lake trout but to the genus Salvelinus, They have a general 
B resemblance, however, to that genus. As a fish to be caught by the hook and 
as a victim of sport the brook trout perhaps occupies the highest place among 
the fish of the country; especially is it sought for in the mountain streams, and 
it occurs in most parts of the northeastern United States. It extends from 
* Maine to northern Georgia and Alabama; especially in the Appalachian Moun- 
tains and west through the Great Lakes to the Mississippi, while in Canada it 
is found from I^abrador to the Saskatchewan, 
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The lirook trout hits been Especially cultivated by the U. S. Bureau of Fish- 
eries and introduced into waters in the Unitc<I States where it is not found 
naturally. The season for spawning for the brook trout is in the autumn, 
when the water is graving colder, and conlimies from August to Deceml>er, 
according to tl)e kitilude. In spawning time the ^l^h come up into the 
smallest parts of the stream where shallow \cater can l)e found. Tlie tggs 
remain until the next spring, when they arc hatched. The br(H>k tn>ut 
\aries greatly in size, accortling to the magnitude t»f the stream. In the 
small Streams it weiglis often less than { ptuind, while in large streams it 
weighs 2 or 3 pounds. The large trout has almost disaj>peared from the 
small streams as a result of the activity of tishermen. 

There arc many other spedtss of trout whidi are known in dilTerent parts 
of the (ountry. lor instance, the Dublin I*ond trout of Dublin l\tnd, N. H., 
the Dolly Wirden trout in the northern Pa( ific states and Alaska, the Sunapee 
tr<Hit in the northeastern states, and the Hluebaik trout in Maine. These 
tishes all ha\e practically the same cjuality, \ arcing only in minute details, and 
hacc the same \alue as a focKl. 

Turbot. -A Species of halibut known as (Ireenland halibut {Keinhardiiu^ 
htppo^lossoidcs) is also known as turbot in this country. It occurs ciiietly 
off the coast of Greenland, and is taken in the very coldest part of the year. 
'I'he Kur»)|K‘an turbot \s Psetta m<ixim<i 

Weakfish.— The weaktish belongs to the croaker famil\ (Sci;enida‘) and 
h.is a high \alue as a fcMjd fish, the IIcnIi being rich in llavor and \ej;\ tender and 
easily disintegrated, from which (|uality it is belieced the name “w*eaklisb” h 
dericcsl. 'I’he common weaktish is the spec icss Cyno\(ion It is also 

known in some localities as the squeteague. The tidi is rather long in pro- 
IMcrtion to its breadth and sometimes grows to a large size. I‘k\a 3 nj)les weigh- 
ing over 25 pounds have been captured. Ver\ rarely, howewer, does a w eakfi.sh 
weigh more than to jK)unds, and the average is perhaps not more than one-half 
that. 'Fhe weaktish is, j)articularly when young, a victim of the bluefidt, and 
great numbers succumb to the ravages of its more jcowerful enemy. The 
weakfish is found o\er the entire length of the Atlantic and Gulf coasts as far 
north as the Bay of Fundy. The weakfish sometimes ascends the tidal waters 
and congregates around the river mouths, where the foocl more iUmndant. 
While found on the markets in the North, it is more highly |>rized in die 
southern markets. 


Com position . — 


Water, ? . . . 78 .c; 7 i>erc:enl 

Protein, •. 17.45 “ 

Fat, 2.39 ** 

Ash, 1.19 “ 


84.63 j)crccnt 

*>■.37 “ 

5.64 " 
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The flesh of the weakfish, as shown by the above data, Is one in which the 
protein exists in very much greater proportion than the fat. It is not so rich 
in rprotein, however, as some of the other species which have been men- 
tioned. 

Whitefish. — ^This fish occurs in large numbers in all our Great Lakes, and 
is an abundant article of food. Its scientific name is Coregonus clupeijormis. 
It inhabits the whole of the Great Lakes regions from Lake Champlain to 
Lake Superior. It does not occur in very great abundance, if at all, west of 
Lake Superior, although it has been reported to have been found in the fresh 
water lakes both to the north and west of that region. 

The common whitefish prefers the deep water of the lakes, coming only into 
shallow water near the shore at spawning time, which, in the Great Lakes, 
is from October to December. During the months of January, February, 
and March the fishing for whitefish is practically discontinued, since the 
fish at that time have returned to deep water and are not accessible. 

The size of the whitefish in the Great Lakes is not so great as the extent 
of water would indicate. Probably three pounds would be an average size, 
although the individual fish range from to 6 jKiunds. The weight rarely, 
however, exceeds 4 or 5 pounds. Occasionally whitefish have been found 
weighing as high as 20 pounds, but this is very rare. The whitefish reaches 
its full average size alxiut the end of the fourth year*. The number of eggs 
which are found in the female fish is not so large as in the shad, but usually the 
number does not fall below 10,000 and sometimes reaches as high as 75,000. 
Thewegg^ are very small comparatively, and about 36,000 of them make a 
quart. The U. S. Bureau of Fisheries has done a great deal to increase the 
supply of whitefish by planting millions of whitefish fry in suitable water. 

Differeni JSpecies oj Whitefish. — There are many species of whitefish be- 
sides the common whitefish which appear in the Great Lakes. Coulter's 
whitefish is found in the waters of British Columbia, but it is not distributed 
very widely throughout the country. The Rocky Mountain whitefish is very « 
widely distributed, occurring in all suitable waters from the west slope of the 
Rockies to the Pacific. There is also a subspecies of this fish occurring in 
the headwaters of the Missouri river. Menominee whitefish occur in the 
lakes of New England, New York, and the Great Lakes,— it is also known as 
round whitefish, frostfish, shadwaiter, pilotfish, chivey, and blackback. 

Composition of Whitefish . — 


Frksh. Dry. 

Water, 69.83 percent 

Protein, aa.06 “ 76.00 percent 

Fat 6.49 “ 21.51 “ 

Aih i.6a “ 5.36 ** 
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Average Composition of Fish .* — 

Water, 

Solids 

Nitrogen 

Phosphoric acid 

Sulfur, 

Fat, 

Ash, 

Protein, 


76.06 

23*94 

3S» 

•52 

•24 

1*45 

1.21 

21.92 


percent 

« 

M 

M 

II 

II 

II 

II 


Fluorids in Fish.— Nearly all kinds of tish yield a distinct test for fluorin 
which is not to be mistaken for an adulteration. The fluorin is found nor- 
mally in the bones of the fish and sometimes in traces in the flesh. The addi- 
tion of fluorid as a presenative Is highly reprehensible, and its presence is 
indicaterl by the increase in quantity. 

Marketing of Fish. — In the food act it is provided that no animals slmll be 
used for fcxxl which have died otherwise than by slaughter. Whether or 
not this would apply to fish is a matter of some doubt. Unfortunately fish, 
as a rule, are allowed to die by l)eing deprived of oxygen, which they get from 
the water as it pas.ses over their gills. The common })ractice is to take the 
fish for commercial purposes in seines or other geiir and allow them to die, as it 
were, by suffocation. The greater number of fish exjK)sed upon our markets 
have died in this way and are then packed in ice and kept until .sold. The ideal 
way to treat fish woutd be to transfer them from the seine to a pool of water, 
fresh or salt, in which they are kept alive until they are wanted for cooking. 
I'his method is practiced in some very high-grade restaurants and hotels 
where the diner may pick for himself from the fK)ol the fish he desires Jo cat. 
It is evident that for commercial purpo.ses where a cheap fo(xl is desirable a 
method of this kind could not l>e practiced. It is a que.stion which the hygien- 
ist as well as the practical man should consider, that is, whether or not it is 
possible to .slaughter the fish and, as soon as they are taken, dre.ss them, pack 
their carca.sses in ice, and in this way deliver them to the markets. Where 
fish arc used for canning or salting ‘purposes they are often slaughtered as soon 
as caught. This is particularly true of herring captured in the Potomac and 
Susquehanna rivers. It is an interesting problem to study whether or not the 
flavor and character of the flesh are impaired by the suffocation process 
subsequent to their capture. In all cases except in cokl w^eather, the fish after 
capture, no matter whether they are allowed to die by suffocation or slaugh- 
tered, should be packed in ice and kept until the market is reached, whi^h 
should be at as early a date as possible. Fish are never so good as when . 
fresh and the fresher the better. 

Cold Storage. — Fish is a product which is often found in cold storage in 
large numbers and kept there fora long time. The usual problem attending 

JAvwage analysis of cod, halibut, bais, etc., used at the hygienic table of the Bureau 
of Chemistry 
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the cold storage of food is even more important when applied to fish. In 
cold storage fish are frozen solid and kept in this state until ready for con- 
8uny)tion. Just how long the palatability and wholesomeness of fish can be 
preserved when frozen solid has not been determined. It follows logically 
that the colder the temperature the less the degree of deterioration, but it 
d^s not follow logically that this temperature can be maintained indefinitely 
without injuring the character of the product. One thing appears to be 
certain, namely, that the consumer is entitled to know whether in any given 
case the fish he purchases is a fresh or a cold storage article. At the present 
time, in so far as I know, there are no national, state, (jr municipal laws whereby 
this fact can be ascertained. Without raising the question of comparative 
value or palatability there is no doubt but what the consumer is entitled to 
know the character of the fish he purchases. 

Canning Fish. — Allusion has already been made to the practice of can- 
ning fish, especially salmon. Great precautions must be used in cases of 
this kind, since fish is a food which tends to develop poisonous principles 
incident to decomposition. Canned fish, therefore, must be thoroughly ster- 
ilized so that no fermentative action tending to produce ptomain poison can 
possibly take place. It should be the duty of inspectors of food to frequently 
examine packages of canned fish to determine, first, by the external appearance 
of the can, and, second, by opening a certain number Vif them, whether any 
decomposition has taken place. Too great care cannot l)e exercised in this 
matter, since dangerous and often fatal results follow the consumption of 
spoiled fish. 

Drying and Salting Fish. — Th6 preservation of fish by pickling, salting, 
drying, and smoking is a great industry and produces some of the most pala- 
table produces. Mackerel, herring, and cod are types of fish which upon 
proper curing make a most delectable dish. Nothing but encouragement 
should be given to industries of this kind, but in order that they may be of the 
most value they should be conducted prAperly with due regard to hygienic 
principles and for the sole purpose of making a wholesome and palatable 
product. 

Adulteration of Fish Products. — .Attention has already been called to 
the adulteration of salmon by canning an inferior grade or even a different 
kind of fish under the name of a better species. The same remark may be 
made respecting all fish, hake, haddock, and cusk being often offered as cod. 
in the case of sardines a similar practice Ls in vogue, and the small herring 
which are captured off the coast of Maine are often sold under the name of 
sardines. The substitution of one variety of fish for another, however, is 
injurious only in the way of fraud, the substitute fish presumably being of equal 
wholesomeness to the other under whose name it is sold. On the con- 
trary, the form of sophistication w hich permits the ii^troduction of deleterious 



substances into fish food is highly objectionable from the dietetic point of 
\ic\v. Following the general principles of nutrition, all chemical, non-condi- 
mental preservatives are to be rigidly excluded from fish prcKlucts. Tjiis 
rule excludes boric acid, borax, benzoic acid and benzoates, sulfites, formal- 
dehyde, and all other forms of chemical preservatives. 

When fish are [)acked in oil the character of the oil used should be made 
known to the consumer. Ksfiecially is this true if from the Kualiiv wliere 
the fish is presen'ed and the general method of packing (he consumer is led 
to believe that a high-grade oil such as olive oil has bt^n used. 

Value of Fish as Food. — From the statements which have ))cen made in 
connection with fish in j)articular and the analyses which have l)een given 
it is seen that fish is a food of a j)eculiarly nitrogenous character. The 
edible }X)rtions, exclusive of water, are at least three-fourths, and probably 
more, com|K)sed of protein. The other edible nutritive product is fat or 
fish oil. The mineral nutrients com|K)se the remaining edil)le jK)rtion of 
fish after the protein and fat are considered. The mineral p«)rlions of fisii 
cannot be regarded! as not nutritious since they contain pho.s|>horic a(id 
and lime, which are essential ingrcxlients of food. The flesh of fish, however, 
as it has been seen, is not a complete ration, hut is lacking in carbohydrates,and 
for this reason fish should l)e eaten with |)olatoes, rite, or other highly starchy 
foods. The value of fish as a fixul is umjueslionahle and its more general 
consumjgion would doul)tless prove benefit ial, 

Tht)se who live in the interit)r of large and extensive regions \chere fresh 
water fish are not ver}’ abundant do not aj)pre(iatc the value o^ fish as Jt)od 
as do thtjse who live upon the coasts waslied'by salt water and near the interior 
fresh waters where an abundant supply of fish is securetl. 


SHELLFISH. 

Clams. — Clams are shellfish w'hicfi, though not so extensively use<l as the 
oyster, are valued food prcxlucts. The dams of commerce are of two kinds. 
The sfrecies known as long or .soft clam is abundant on tlic New^ England coast, 
and is of considerable commercial importance l>oth fresh and as a canned 
product. This is the clam used at clam bakes, for which the New^JCngland 
coast is famous. Its technical name is Sfya arenaria. • 

The other species, the round or hard clam, northward known as f|uahog,^ 
is the most common clam of the markets south of New York. Its scientific 
name is Venus mrcenaria. 

A very small round clam is known as the little neck. This has a flavf>r which 
is extremely delicate and it takes the place, in the warm months, of the blue 
point 0)»ster on the menus of the hotels and restaurants. The dam may be 
considered as a supplemen^l shellfish to the oyster, being most delicious and 
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most abundant during the closed oyster season. The average weight of the 
round clam is about 6o grams, of which about one<fourth is desh, one-fourth 
liq^iid, and one-half shell and refuse. There are many specimens very much 
larger than this but the weight is given for those usually eaten. 

Composition of Clams. — Edible portion: 


Water, 

Protein, 

Fat 

Ash, 

Undetermined,. 


78.|7 percent 

*^78 “ 

2.40 “ 

2.30 “ 


The liquid which escapes upon the opening of the shell is composed chiefly 
of water and salt and its composition is as follows: 


Water, 

Protein, 

Fat 

Common salt,. 
Undetermined,. 


,96.02 percent 

.65 “ 


None 

2.81 


•52 


The flesh of clams, it is seen, is not very different from that of fish in general. 
It is compKJsed chiefly of water and of the nutrients the protein is the pre- 
dominating constituent. The ash content is somewhat higher than is the 
case with fish. ^ 

If the flesh and fluid substance of the clam be considered together the 
composition of the whole mass is represented by the following data: 


, Water,.*. 

Pi^itcin, 

Fat, 

Ash, 

Undetermined, 


86.1 1 
8.71 

. l.OI 


percent 


2.63 

1-54 


Composition of Water-free Substance of the Flesh.— 


Protein, 

Fat, 

Ash, 

Undetermined,. 


.69.37 percent 
■ 8.32 •* 

.11.64 “ 

, 10.67 “ 


Composition of the Dry Substance of the Liquid Portion . — 


Protein,* 

Fat, 

Ash 

Undetermined, 


16,37 percent 
.lo “ 
70.41 " 

13-I2 " 


Composition of the Dry Substance of the Flesh and Liquid Together . — 

Protein, 62.81 percent 

F»t, 7.30 " 

Ash, 18.9a ** 

Undetermined 10.97 ** 
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The Lobster {Homarus americanus ). — The lobster is a crustacean which 
occurs along the northern Atlantic coast. Formerly it was so very 
abundant that it was almost a drug on the market. In the last qu^cr 
of a century the increase in the consumption of the lobster has been 
more rapid than the increased growth, so that the price has become higher 
and higher; and this, to a certain extent, is limiting the consumption. The 
coast of Maine is especially the fishing grounds for the American lofister, 
though it is found much further south and also in great abundance further 
north. The lobster varies greatly in size. The law, at the present time, 
])revents very young lol>sters from being sent into commerce. They are 
usually from 10.5 to 15 inches in length, though occasionally examples of enor- 
mous size are taken. The edible |>ortion of the lobster is the Ikjuid and the 
ilesh of the Ixxly, claws, and tail. Only alx>ut one-half the weight of the loljster, 
including the liquid, therefore, is edible. The rest is refuse. In a lolwter 
weighing a thousand grams (2.2 ]K>unds), five hundred grams (i.i jxmnd) 
will l)e the average edible i)ortion, and the other half the refuse and loss. 
The average lobster of the j)rc‘sent day, perhaps, weighs scarcely two ])ounds, 
though in former times the weight was very much greater l>ecause the younger 
an(I smaller lo})sters were not sent to the market. The color of the lobster 
iiii it comes from the water is dark green, almost black at limes. Heat changes 
the color of the shel>, so that after lK)iling or baking the lobster l)Ccomcs 
red. The flesh of the lobster is decidedly sweet, owing to the large quantity 
of glycogen which it contains. There is only one kind of meat that is eaten 
which approaches the lobster in its content of glycogen, antf that is^horse 
meat. 

Composition oj the Ij)bster . — Edible |x)rtion: 


tSKSH. J)rV. 

Water, S4.30 {K'rrcnl 

Protein, 1 1 .6 5 “ 74.06 percent 

Fat 1.83 " 11.62 " 

Ash, • 1.63 10.38 “ 

Glycogen, 62 “ 3.94 *' 


Crabs. — The crab is a shellfish very highly prized along the whole of the 
Atlantic coast. Numerous sjjecies of crabs are used for food. These are used 
in two forms— as hard-shelled or soft-shelled crabs. The s|)ecies most valued 
is Caliitudes hasUUus, It is very abundant on the middle and* south Atlantic 
coast. Crabs are quite abundant on the Pacific coast also. Alx)ut 44 jksc- 
cent of the total weight of the crab is edible and 56 percent shell and refuse. 
In the edible portion about 77 percent is water and 23 percent solid matter. 

Composition oj the Water-free Substance of the Crab , — 


Protein, 

Fat,..., 

Ash.... 


72.56 percent 
8.55 « 

13.64 “ 
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The flesh of the crab is, therefore, essentially a nitrogenous food, containing 
only a small quantity of fat. A considerable portion of the ash is common 
salt^ 

Crawfish. — ^The crawfish may l)e regarded as a fresh-water lobster. It 
is found practically over the whole of the United States in the fresh waters 
but is not used to any extent for food purposes, except on the Pacific coast. It 
contains even a less proportion of edible matter than the lobster. The refuse, 
shell, etc., form about five-sixths of its weight. In the edible portion the water 
constitutes 81.22 percent, while the solid matters are only 18.78 percent. 

Composition oj the Water- jree Substance oj the Crayfish . — 

Protein, 85-^9 pertent 

Fat, 2.45 “ 

Ash, 6.08 “ 


Canned Lobster, Clams, and Crabs.— As in the case of oysters, there is 
a large industry in the United States engaged in the canning of the flesh of 
lobsters, clams, and crabs. The same precautions should be observed in 
the eating of these canned products as those mentioned in the case of salmon. 
Numerous instances of illness and sometimes of death have been recorded as 
the result of eating these canned products which have been imperfectly ster- 
ilized. When the flesh is canned immediately after the capture of the animal, 
before any incipient decomposition has taken place and when the sterilization 
is perfect, the canned j)roducl can Ix' eaten without fear. Where the health 
of the ]:)eople,is so seriously involved, the factories where these ])roducts are 
prepwed . should lx carefully inspected either by the municipal, state, or 
federal authorities. All material used in canning which is not perfectly 
fresh from the water is to be rejected and the processes employed in the 
preparation and sterilization must be those which will effectively secure a 
• complete immunity from subsequent fermentation and the development of 
ptomain products. 

Composition oj Canned Lobster {Dry Substance ). — 


Protein, 81 .46 percent 

Fat 4 64 “ 

Ash 11.23 “ 


As seen fronj the alx)ve the composition of the dry substance in canned lobster, 
except content of water, is not perceptibly different from that of the fresh 
Sample. 

Composition oj the Dry Substance oj Canned Crabs . — 


Protein,, 
Fat,.... 
Ash 


79.10 percent 

IM :: 


Shrimp (Crangon vulgaris).— -Tht shrimp is a highly valued article ol 
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food, especially when it can be had fresh or properly canned. It has been a 
practice to ship shrimps in bulk preserved with sulfites or boric acid. Thb 
is a most reprehensible form of adulteration. 

Canned Shrimps. — In the total dry edible jK^rtion, including solids in 
the liquid contents of the can, are found: 

Protein 86 S<> }kti ml 

S 14 “ 

('rude ash 8 S4 “ 


III edible jMirtion (flesh plus liipiids): 

Wak-r 

\Vatt‘r-frn> buhstanic 

Protein, 

Fat, 

Cruilrash, 

Fxtrauivfs, 

Xiiroj^cn, 

Total rdihlc jHirtion, 


70.H0 port mt 
JK/ 20 “ 


- -f.S 
. 1 .00 


. ? 5^ “ 

. O 2\ 

. 4 oh 

.10000 " 


The ab<ne data show that the shrimp in the canned slate has le„ss water in 
it than in the fresh state, and contains one-fourtli of its weight of jirotein. 

Aquatic Reptiles. — All forms of turtle may be used for etiihle purjioscs, 
both of the fresh-water and salt-water species. Hoth the turtle and terrapin 
are amphibious animals; that is, they can li\c either in the water or on the 
land, .\mong the turtles the marine variety known as the grt^cm turtle is most 
higldv ]tri/.ed for food jiurposes. Its Latin name i" Chdonia my(Ia\. It grows 
sometimes to an enormous size, weighing scweral hundred poiintls, and speci- 
mens weighing 50 and 100 pounds are not unusual. It is utilized ihielly for 
making soup, and green turtle soup is considered of high quality by cx{>crts. 
The flesh is also edible, and in the making of some varietiesof green turllesoui> 
pieces of tlie flesh are included. 

Composition oj the Great Turtle, — The edible jiortion of the green turtle 
has the following com]>osiiion: * 

Water 70 78 jM-n ent 

Protmi,. . .... ... . , i(; 81 “ 

F.U “ 

\sh, . i..’o “ 

The edible jxirtion of the green turtle is not \er\’ large in^ [Kir^irtion to 
its weight, as it forms only from 20 to 24 j>erccnt of the whole weight of 
the turtle. * 

Among the reptiles there are several aquatic s|)e( ies which arc used as fixxl. 
The most noted of these is the diamond-back terrapin, which is found in the 
salt-water bays, lagoons, and marches of our Atlantic coast from New Jersey 
to Texas. Its center of greatest abundance is in Chesapeake Bay. There is 
no fish or other water animal tha ‘ haf a higher value for edible purposes than 
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the terrapin. The extreme delicacy of its flavor, the richness of its aroma, and 
its easy digestibility give to it a rank which perhaps no other usual food product 
possesses. In addition to this the increased scarcity of the terrapin, especially 
the more famous variety of it, namely, the diamond-back,- has gradually in- 
creased the cost until at the present time the terrapin is eaten only by the rich. 
In the United States it exists along the whole Atlantic coast from New York 
southward and also along the Gulf coast. Formerly it was most abundant on 
the Maryland coast, but the nearness of this field to the great markets of the 
country has resulted in such a depiction of the stock as to make the terrapin 
very scarce. . Many attempts have been made at artificial growing of terrapin 
and these have been more or less successful, but have not met with the pro- 
nounced success which was expected. The enclosure in which the terrapin 
are kept, viz., the “crawl,” is a feature in the artificial cultivation or breeding 
of these marine vertebrates. It is to be hoped that greater success in the future 
will attend the artificial breeding of terrapin, since the natural stock seems well 
on the way to extinction. 

ComposUion oj the Terrapin , — Edible portion: 


I’rksh. Dry. 

Water 74.47 percent 

Protein, 21.23 “ 83.13 percent 

Fat, 3.47 “ UU 59 “ 

Aah, 1.02 “ 3.99 '* 


The Mussel. — The mussel may be described as a fresh-water oyster. 
It occurs in almost all parts of the United States in the fresh waters and in 
external ^appearance resembles to. some extent the oyster, but the shell is 
usually smoother. In the mussel is often developed concretions of the 
carbonate of lime in a particular form known as pearls. In fact the chief 
value of the 'mussel is in the supply of jxjarls which they furnish, since their 
” flesh, although often eaten, is not considered very palatable nor desirable. 
Pearls may be found in mussels in every locality, but in some regions they 
are more abundant than in others, — for instance, the mussels of Wisconsin 
are especially noted for the occurrence of the pearls. Pearls are also fre- 
quently found in oysters, but by no means so frequently as in the massel. 

Composition oj the 3/«5se/.~The edible portion of the mussel forms about 
one-half fus weight. 


Water,.. 
Protein, 
Fat,.... 
Ash,.... 
Undetermined, 


78.64 percent 
.12. “ 

. 1.67 » 

• 1-73 " 

• 5-4S “ 


Oysters. — Oysters belong to a class of animals known as moliusks. 
They grow in salt or brackish water and are found along almost the whole 
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)f the coast of the United States. They exist in the greatest abundance 
dong the coast in the vicinity of Long Island Sound, Norfolk, Virginia, along 
the coast of the Gulf of Mexico, off the coast of Mississippi, lA)uisiana, and 
Texas, and along the Pacific coast from San Francisco to the lutrlhern limits 
of Washington. 

Size . — The size of an oyster depends greatly u|>c)n its fo(Kl and also U|K»n 
its sj>ecies. There are some varieties which at a given jieriod of groN^th 
are naturally very much larger than others. The larger variety grows near 
Norfolk and along the Gulf coast. A .smaller species i'^ esjiecially abundant 
on the Pacific coast, though a numlier of very large .specimens of oysters 
have been found on that coast. 

Age. — An oyster is eaten at any time after two years. Oysters, however, 
three or four years old are, perhaps, in all resjwcts the In^st. The age is 
determined largely by the apjiearance of the shell, exjierts l>eing able to 
practically determine the age of an oyster by an examination of the shell. 

The oyster grows within a shell which is comjMised almost exclusively of 
carlwnate of lime. The periphery of the shell is ovoid in shajie, irregular, 
and the surface, especially of old oysters, is corrugated, rough, and unattractive. 
The interior of the shell is smooth and generally white, but sometimes has 
a blue or reddish tinge. The shells of edible oysters vary in size from 2 to 
6 inches in length and from 2 to 4 inches in width. The oysters sold in the 
market are known by various names, usually derived from the location from 
which they come. A small variety distinguishe<l by a blue color on the 
inside of the shell is known as blue points. The real blue ]>oinf^ come only 
from l^)ng Island. Another variety named- Rockaway is also a Lon^ Isfand 
variety, and .should come cx( lusively from Rockaway or vit inity. Shrewsbury 
is another highly prized variety from the ncighborhcMKl of Shrew.sbur)% New 
Jersey. Buzzards Bay, James River, Norfolk, Lynnhaven, Rappahannock, 
Stony Creek, Saddle Rock, etc., are names commonly found in the trade. 

^Unfortunately, the name of the locaHon is not always an indication of the 
actual source from which the oysters may have come. For instance the term 
“blueiK)int” is now very commonly given to small oysters not cxcec<ling 2 
or 2J inches in length with a corresjwndingly diminishe<l breadth. On 
the contrary' “saddle nnk'* is a name given to very large oy.sters^o mat- 
ter from what region they may come. It is a common practice^ to separate 
the oysters taken from one location into groups of similar size and attach to 
each group a special name which may or may not l)e indicative of location. 

Cultivation of Oysters.— -The natural beds of oysters are rapidly exhausted 
by the free fishing which i.s in some cases allowed, and the supply must l)c 
kept up by proper cultiv'ation. Oyster farming has become a great industry 
along all parts of the coasts where the conditions are well suite<l to culture. 
The ideal conditions are inlets where the oysters arc protected from the acilon 
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of ocean waves and where abundant food can be derived from the low marshy 
grounds in the vicinity. The laws in force in the states protect the oyster 
farms from ix)achers and deefls are given for oyster beds which are beyond 
the low water line. Theconditionsofculturevary in various states. The public 
beds are also protected by law in many states and incipient war is sometimes 
carried on between the authorities of one state and the poachers from other 
stales. Maryland, especially, has laws ()f a very strict character respecting 
the taking of oysters, and the state furnishes armed forces for the protection 
of j)ublic beds. 

Season jor Oysters . — The l)est season for oysters on the Atlantic coast of 
the United States extends from September first to May. These dates 
may also be afiplicd to oysters of the (iulf and Pacific coasts. It is com- 
monly .said that all months which have an “R” in them are suitable for 
eating oysters. In point of fact oysters are eaten the )’ear round, especially 
on the Atlantic coast, though to a very limited extent during the spring and 
summer months. Tho.se who own their own oyster beds are jirivilcged to 
take oysters at all .seasons, and it i.s not unusual for a restaurant to furnish 
oysters during the whole year, those in the closed season being derived from 
private beds. 

Life oj an Oyskr.—MiQr an oyster is taken from its bed it may be kept 
alive for a long time at a temperature which does nat ri.se too high nor sink 
too low. The best temperature for keeping oysters alive is about 40 to 50 
degrees Fahrenheit. The oy.stcrs .should be protected from the sunlight 
by a propel* covering in a cool place and kept moist with .sea water or brine 
which i? sprinkled over them in .such a way as to come in contact with each 
oyster in the heap. Oysters kept under these conditions often remain in an 
excellent state for consumption for a week or ten days or even longer. If 
such conditions are maintained oysters may be shipped in bulk to all parts of 
the countVy in cars ket)t cool, and tliis is the best way in which to distribute 
oysters for consumption in a fresh states 

The treating of oysters with fresh water in order to swell them and thus 
niiike them appear larger and plumper than tliey really are is a treatment 
which is reprehensible in every respec t. Not only does it deceive tlie customer 
in rega^ to the size of the oyster but it dej>ri\'es the oyster of its proper taste 
and flavor. Soaked” oysters quickly lose their flavor, whereas the oysters' 
kept as above described and sprinklcxl with brine reUiin their natural flavor 
and odor. The objection to the transiK)rt;ition of oysters in this way is that 
the shell usually weighs many times more than the oyster and the same rate of 
freight must be paid ufx>n it as upon the oyster itself. Nevertheless, the 
fact remains that fresh- oysters are best immediately after removal from 
the shells. As soon as the shell is removed and the oyster killed by this 
removal it begins to deteriorate and in a short time its flavor and aroma are 
Impaired. It is a common practice in many cifies, even where oysters are 
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delivered freah daily from their beds, to open large quantities of them imd ptit 
them In tubs and sell them from these tubs to customers. It thus happens mat 
customers often buy oysters that have been opened 24 hours or more and which 
are naturally of a very inferior flavor. Strict regulations in regard to the use 
of fresh oysters, favoring their being opened when they are ready for consump- 
don or requiring that diey should be kept in a condition of palatability and 
properly cooled until ready for consumption, should be observed. 

Shipment of Opened Oysters. — Oi)ened oysters are shipped extensively to 
all parts of the country. After removal from the shell the oysters arc washed 
to remove the natural water, since this becomes ropy during shipment. They 
are then packed in wooden tubs of v'-arious sizes, a piece of ice added, covered, 
and delivered to the fast express or freight service. The shipment of shucked 
oysters to which water has been added either directly or in the form of melted 
ice is deemed unlawful, because a substance, /. <?., water, has been mixed and 
packed with the oysters so as to reduce or lower or injuriously affect the quality 
or strength. It is highly advisable to ship shucked oysters surrounded by 
ice but not in contact with it. Oysters thus shipped retain their flavor and 
palatability to a remarkable degree and are not contaminated by ice. 

Proportion 0} Shell and Oysters . — The following illustration (Report of the 
U. S. Commissioner of Fish and Fisheries for 1888, page 784) shows the 
relative proportion of the flesh, liquid, and refuse for two or three varieties 
of oysters: 

Name: Oysters (“East Rivers”). 

Locality; Cow Bay, Long Island Sound, New York. 

Received: April 8, i88j, from E. G. Blackford. 

Description: Len^h, 2^ to 5^ inches; breadth, if to 3I inches. 

WEIOHfKCS IS PrEPARATIO.V FOR ANALYSIS. 


Gxms. LB';. Oz. PseCXhT* 

Flesh, 558.0 I 3.6 loJt; • 

Liquid, 5437 I 3*i 10.01 

Refuse (shells, etc.), 47S4.7 9 7.3 78.86 

Loss, 47-3 •• *-7 '36 

Total, 51 oysters, 5»4337 n 15 **^ 100.00 


Name: Oysters (“Sounds”). 

Locality: Princess- Bay, Staten Iskfhd, New York. 

Received; November 30, 1881, from Dorlon & Shaffer, New York City. 
Description: Thirty oysters in shell. 

Weighings in Preparation for Analysis. 


Flesh, 

Liquid, 

Refuse,. 

Gsiis. 

Lbs. Oz. 

•• * 3-5 

PK*C«N1. 

8 b 4 

436*0 

.. 154 

* 


8 6.6 

Loss, 


.. 0.9 

0.54 

Total, 30 oysters, 


10 44 

100.00 


The above data show that for xoo pounds of shelled oysters only about 
o pounds of meat are found. There is also about lo pounds of liquid or 
nice that escapes when die oyster is opened. There is an average of 8o 
KMtpds of shell and other refuU. When it is remembered that, as will be 
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shown b the table given bcW, in lo pounds of the meat there is over c 
percent of water it is seen that the actual nourishment contained in r< 
pounds of oysters is reduced to a little over i pound. There is a gener 
opinion that oysters are a very nutritious food and this is true in so far as tl 
nitrogenous element of food, that is, the protein, is concerned, and in propo 
tion to the quantity present. As a nourishing food the oyster cannot be coi 
sidered as of any very great importance. It must be confessed that it w 
con^nue to be used, as it has been in the past, practically as a condimental foe 
substance and not solely to satisfy hunger nor provide heat and energy for tl 
body. 

Process oj Floating . — Reference has been made to the practice of soakir 
shell oysters in fresh water for the purpose of making them more pluff 
and increasing their weight. This, in the language of the fisherman, 
called “floating,” “drinking,” or “laying out.” By this process the body ( 
the. oyster affects a plumpness and largeness which materially increases i 
selling qualities, as it increases its weight and size and, therefore, the profits ( 
the dealer. The principle of this process depends upon the fact that when 
^ft substonce like an oyster, containing a mineral salt in its composition, 
brought in contact with water, a process of diffusion takes place which 
known m chemical physics as osmosis, whereby water passes through the ce 
walls and enters the cells of the oyster and the mineral substance there( 
IS forced out into the external water. Larger volumes of water pass in{ 
the cells than accoinpany the particles of mineral matter to the outside of tl 
cells and the rpult is a swelling of the oysters and consequent increase in it 
size and weight by the addition of pure water, but, at the expense of th 
natural salt, mostly chlorid of sodium or common salt, which the ovstt 

of pshcries has been experimenting to show the chant 
Which takes place with the following results: — ' 

STATISTICS OF WEIG HTS, ETC., OF SPECIMENS OF OYSTERS. 


James River • 


Potomac River .♦ 


» i 35 L.b. No. 8.^; 4 


Shell contents: 
Flesh (body) . . 
Liquids (liquor) . 


Total weight of 
< specimen . . . 


Orms. 

JLis. Oz. 1 Grtfis. 

312.5 

11.01 4133 

181.5 

6.4 I 208.0 

494-0 

I 1.4 ‘ 620.5 

2778.0 

6 2.0 3976.0 

ai.o 

0.8 17.5 

2799.0 

^ ^ 2993.5 

1 

1 


14 5 302.5 

7-3 ! 2S2.0 


t 07 415-5 

10.0 364.3 


■ I ^ 

■ _!!!^| ^ ^3-5 JS ^7 1 3039-5 6 II.2 3401.3 ~7 

• 3293.0 7 4.2 ^14.0 7 15.5 1 3624.0 7 15.9 408t.0 8 ,5., 


April, and taken ft 

t Loss in opening and weighing, chiefly water. 



COMPAitAtlVB PERCENTAGE COMPOSITION OF OYSTERS BEFORE ANd: 
' AFTER “FEOATINO." 




1 Jahxs Rivta Omna 

TtAmrLANTKO TO 

Naw Havbm. 

Potokac Rivca <>yamfl; 
TaANsn.Atinh to 
New Haven, 

CcMsmucNn op Omnu. 


As taken 
from beds. 

1 As taken 
from floats. 

As taken 
from beds. 

As taktn 
from floats. 



No. 83. 

No. gj. 

1 No. 85. 

No. 84. 

fy whole specimen : 

Shell conteniB ; 

Flesh 

Lionids 

1 Percent. 
949 

Percent. 

U 4 l 

5.76 

Percent, 

i 

Percent. 

10.18 

6.48 



1 

Total shell contents 


1 t5-<» 

17.17 

16.13 

16.66 

Refuse : 

Shells . 

l.,oas in preparation for analysis . , . 


j 

i at. 36 

0.^t 

«3 35 

1 0.48 

83.35 

0.62 

82.97 

0.37 

Total refuse 


R5.00 

1 82.83 

83.87 

83.34 

Total constituents, shell contents, and refuse . 

Ifio.oo 

100.00 

100.00 

100.00 

In flesh (body) : 

Water 

Water-free substance 


7790 

23 nr 

82 77 
17.33 

77.90 

22.10 

82.06 

17.94 

Total flesh , 


100 00 

100.00 

100.00 

100.00 

In water-free substance : 

Nitrogen 

Protein (nitrogen X 635) 

Fat (ether extract) 


1.70 

1063 

3 61 

2 21 

6.56 

1.40 

8.79 

1 91 

1.65 

10.31 

3..W 

145 

9.09 

lli 

Carboh>drates, etc. (by difference) . 


7.39 

5..34 

Total water-free substance 


33. Ot 

1723 

22.10 

17.94 

In liquids : 

Water 

Water-free substance 


94.74 

5 ^ 

95.32 

4.78 

94.99 

.504 

95.69 

4.31 

Total liquids 


1 10000 j 

100 oo 

100.00 

9 lOflSOO 

In water-free .substance • 

Nitrogen ... 

Protein (nitrogen X 6.35) 

Fat (ether extract) 

Ash 

Carbohydrates, etc, (by difference) 

• . 

031 

004 

3-54 

073 

034 

3.09 

0 13 

143 

1.14 

029 

1. 81 

0.02 

3.47* 

0.71 

0.33 

205 

0.01 

Total water-free substance 


5 26 1 

4 7« 

— 

501 

4.31 

In Mat shell contents^ flesh, and liquids: 
Water 

• 

1 

84,15 

>585 

869s 

1.305 

86.14 

13.86 

87.36 



f 


Total shell contents 


too 00 

IOC 00 

100.00 

100.00 

In water-free Substance; 

Nitrogen 

i 

? 19 

333 

443 

t 05 

6 54 

I 31 

0.99 

6.ao 

t.2X 

1.02 

Fat (ether extract) , . T" I 

\ i.iS 

Carbohydrates, etc. (by difference) , . 

••••1 

3.70 

'-Jf 

4.13 

Total water-free substance 

. . . .j 

»5.85 

1305 

13.86 

12.64 

Ih whole specimen : 

Shell contents : 

Water 

i 

17 . 6 a 

■ 


13.89 

2,24 

U.5S 

2. St 

Water-free substance ; 

^21 






Total shell contents 

iUliMe 

! 

15-00 

^.oo 

1737 

82.83 

16.13 

83.87 

16.66 

ft* MM 


' ‘ ’ 1. 


®3'34 


i 

100.00 

10000 

' 10000 


■ ' —% 

: 

^ 

10000 
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CotfPAKAnvs Percentage CoupoamoN of Oysters Before and After “ Float- 
ing.” — {Continued,) 



James River Ovstebs 
Tbansplanted to 
New Havem. 

Potomac R vntM Oystbbb 
Tbamspeanted to 
New Haven. 

CONSTITUEKTS Of OVSTEM. 

As taken 
from beds. 

As taken 
from floats. 

As taken 
from beds. 

As tsken 
from floats. 


No. 8a. 

No. 83. 

No. 85. 

No. 84. 

Jn whole specimen.- 
Sh«ll contents ; 

Nltroifcn 

Protein (nitrogen X 6.25) 

Fat (ether extract) 

Ash 

Carbohydrates, etc. (by difference) 

Percent. 

0.18 

i.ia 

0.25 

0.35 

0 66 

Percent. 

0.18 

1.13 
0.23 
0.26 
, 0 64 

Percent. 

0.16 

1. 00 

0.20 

0..37 

0,67 

Percent. 

0.17 

1.06 

0.30 

0.34 

0.61 

Total water-free substance 

' Water 

1 13 62 

1 2 24 

1 14-93 

3.24 

13-89 

3.11 

14-55 

Total shell-contents 

1 15.00 

j 17-17 

16.13 

1666 


Result oj Treatment . — As shown by the data the first result is one which 
would naturally be expected, namely, that the total weight of the oyster thus 
inflated with water is increased relatively to the total weight of the shell 
since no change takes place in the weight of the shell during floating. The 
gain of weight in the oyster is due to the absorption of the water, although 
there is a loss of mineral salt. The average gain of the oyster was, in round 
numbers, lo percent. The danger of infecting oysters thus treated with 
any germs, which may be present in the water or ice used, should also be 
taken ipto consideration. 

In respect of the composition of the oyster itself when subjected to floating 
the chief change is in the increase of the water content. As has already been 
said the process of floating is fatal to the flavor and palatability of the product. 

Adulteration . — The chief adulterations of oysters are the “floating” above 
described and the treatment of the “shucked” oysters with formaldehyde, 
boron compounds, and other preservatives to keep them from spoiling. These , 
processes are thoroughly reprehensible and are rapidly disappearing. The 
consumer who lives near the source of supply should never eat any but freshly 
shelled oysters and those at a distance confine themselves to the properly 
prepared and shipped article. The chief delight of the epicure is the fresh- 
.ncss, and ndt the quantity of nourishment of this justly prized bivalve. 

Average Composition of Fried Oysters: 


Water 

SoU^ 

Nitro^, 

Phosphoric acid, 

Sulfur, 

Fat. 

Ash, 

Protdn, 

Carbohydrates by difference, 


60.08 percen. 

.39.9* ;; 

1.56 “ 

• .43 “ 
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ANIMAL OILS. 

The same distincdon is made betv^’een oils and 

has been made for the vegetable preparations further on. An animal 
fat remains solid or scmLsolid at the ordinary temperature of the living room. 
An animal oil, oYi the other hand, is one which at ordinary temperature is 
a liquid. Animal oils, as a rule, are not used for edible purj)oses directly, 
but are used to some extent in cooking, and to a large extent as medicinal 
food. Inasmuch as these oils are used for medicinal food purposes, thojjc 
which are most important in this use may be very j)roj)erly described in this 
manual. As these oils are derived lx)th from sea and land animals they 
are often conveniently divided into marine animal oils and terrestrial animal 
oils. There is also a marked difference as a rule Ixdween the oils of marine 
origin and those of terrestrial origin. The oils of marine origin, as a rule, have 
a very high iodin number while the animal oils of terrestrial origin have 
an iodin number not much greater than the fats from which they are derived. 
This distinction corresjwnds somewhat closely to those vegetable oils which 
belong to the drying and non-drying variety. The imlin number represents 
the percentage of iodin absorbed by a unit weight of substance. If one gram 
of an oil absorb 0.67 gram of iodin, the iodin number is 67. The marine oils 
corresj)ond to the dry vegetable oils and the terrestrial oils to the non-drying 
vegetable oils. While this difference is one whit h is marked, it docs not alw'aya 
exist in each individual case. 

Marine Animal Oiis. 

The marine animal oils may be conveniently divided into fish oils, liver 
oils, and blubber oils. Of these the liver oils are the most imj^^rtant from 
an edible point of view' or a medicinal edible ]M)int of view. The fish oil 
and blubber oil are used chiefly for illuminating and other technical purjwses. 

Fish Oils. — These are obtained by rendering from all parts of a fish where 
fat exists. The herring, sardine, salmon, and the menhaden are the fish 
which are chiefly used for getting oil of this kind, I’hc fish oils have very 
much improved in quality since the steamer has taken the place of the 
^sail boat for gathering the fish. During the days of the sail boatMhe fish 
were often kept for ten days after seining before they were brought ashore. 
The decomposition which took place would naturally affect the oil. At the* 
present day the steamers fishing close to the shores deliver their products 
much more frequently, often the same day they are caught, and thus a better 
quality of oil is produced. In this country menhaden is the chief fish used 
for obtaining oil. The scientific name of menhaden is Brevooriia tyrannus» 
These fish appear in enormous quantities around the Atlantic coast from 
until November. It is estimated that nearly one-half million tons have 



txften taken of these fish during a season. Menhaden oil is rarely if ever used 
for edible purposes. It is used principally in the leather trade and sometimes 
in the adulteration of cod liver oil made in Newfoundland. 

Sardine Oil . — Sardine oil is principally prepared in Japan from the Japan 
sardine {Clupea sardinus). It is not used to any extent for edible purposes. 
It is also prepared to some extent in the boiling of sardines in France pre- 
paratory to packing in oil. 

Salmon Oil . — This oil is obtained in large quantities on the Pacific coast. 
It is one of the fish oils which has an agreeable odor and taste and, therefore, 
can be used for edible purposes. It has a specific gravity at 15 degrees of 
about ,926 and its iodin number is about 160. 

Cod Liver Of/ .—The most important of all the animal oils for food pur- 
poses is the oil which is obtained from the liver of the cod (Gadus callariai). 
Cod liver oil is valuable for food purposes not on account of its odor and 
taste, which are usually quite disagreeable, but by reason of the specific effect 
which it is often said to exercise in cases of emaciation and general disorder 
of the functional activities of the body. It is a food or medicine, whichever 
it may be best called, which is highly prized in tuberculosis and siniilar diseases. 
The oil is chiefly prepared in the Loffoden Islands. Different classes of oil 
are prepared which are differentiated chiefly by their color, the lighter the 
color the higher the quality of the oil. The chemical composition of cod 
liver oil is extremely complex, many different kinds of substances having 
been found Jn it by various authorities. The probability is that many of 
these si*pposed substances are only mixtures of others. Yet it cannot be 
denied that the number of chemical compounds occurring in cod liver oil is 
very much greater than that which occurs in ordinarj' oils. Both the medici- 
nal and foc^ values of the oil are often attributed to these bodies which 
occur in minute quantities. 

Properties . — Cod liver oil at 15 degrees has a specific gravity of .922. Its 
iodin number varies very greatly but is always high, ranging from 150 to 
180. Its refractive index is also very high, namely 1.47. 

An important constituent of cod liver oil is cholesterol. Cod liver oil 
contains naturally a small quantity of iodin and this natural compound of 
Iodin >#one of the properties to which much of its medicinal virtue has been 
attributed. 'The quantity present is extremely minute, and probably never 
•exceeds .00a of pne percent. 

Adulteration of Cod Liver Oil . — Owing to its increasing price cod liver oil 
has been subjected to many fomjs of adulteration. The chief adulteration 
consists in the admixture of fish livet oil of lower quality or the use of blubbet 
oil. Seal and whale oils have been usecf very extensively in ihe adulteration 
of cod liver oil. Japan fish oil and, in fact, all other fish oils which aret of 
;ja 'diaracter not to disguise the properties of co 4 liver oil have b<»n used. 
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It is evident that it is with extrem^difficuity that the presence of these adul- 
terants can be detected, especially if they are used m small quantities. The 
only certain method of guarantee of the purity of a cod liver oil is in the proper 
inspection and control of the manufacturing works. The livers of many 
other kinds of fish are employed in the manufacture of cod liver oil, but the 
other varieties have little value as compared with the cod liver oil itself and 
they are probably used almost exclusively in the adulteration of the genuine 
article. The Noru-egian cod fisli has been said to give a much better oil than 
those coming from the Atlantic coast of .\merica. This is true only of the 
low grade American product; the high grade is as good as the Norwegian. 

Blubber Oil.— Blubber oil includes the oils made from seals, whales, 
turtles, etc., and is used exclusively for technical purposes, unless surreptitiously 
placed in cod liver oil as an adulterant 




PART IV. 


MILK AND MILK PRODUCTS AND 
OLEOMARGARINE. 


MILK. 

Limitation of Name. — By the term “milk/^ unless qualified in some 
way, is meant a lacteal .secretion of the healthy cow, free of colostrum and of 
standard quality. If the milk of other mammals is meant the name of the 
class of animal is used in connection with the term, such as ewe’s milk, goat’s 
milk, etc. Milk is one of the most important articles of commerce and, by 
reason of its composition, high nutritive character, and ea.sy digestibility, it is 
not only the natural food of infants but a most im[)ortant food for children 
and adults. It is also an indispensible food in many, if not most, cases of 
disea.se where nutrition is impaired. In .some cases life may often l)e sastained 
over a critical period Tjy the ase of milk as a food where other forms of food 
would fail of digestion and prove injurious instead of beneficial. The dis- 
cussion of milk as infants’ and invalids’ RhmIs is found in Part X. 

Average Composition of Milk.— Perhaps there is no food sAstaqcjgja hich 
has been subjected to so many and such severe aniilytical tests as milk. Hun- 
dreds of thousands of analyses have been made in all civilized countries, 
not only of the milk of the individual cow but of herds of greater or less size. 

There is a great variation in the comjK)sition of milk of different breed# 
of cattle and also of different indivkiuals of the same brcetl. Bor instance, the 
Holstein breed of cattle affords a ifiilk with a very low content of fat, some- 
times as low as 3.25 percent, and in individual cases lower. On the other hand 
the Jersey breed of cattle affords a milk of a very high content of fat, some- 
times reaching as high as 6 percent, and in individual cases very much higher* 
The content of the nitrogenous element in milk is more stable th^ that of 
fat and the common content of casein in milk ranges from 2i^to 3^ percent. 
The sugar in the milk is usually the complementary substance with the fat, 
diminishing in relative proportions as the fat increases and vice versa. The 
average content of sugar in cow’s milk is approxinoately 4 percent. The 
content of mineral substances in milk is also quite constant, being about 0.70* 
The ash contains the phosphoric acid which is one of the essential food com- 
ponents of milk. A milk of fair average quality contains 12 percent of 
solids and 83 percent of ^ater. This is an expression for milk during tht 
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various seasons of the year and from all breeds and kinds of cows. The 
influence of season has much to do with the quantity of milk produced. It is 
always greater in the spring and summer months, when the cows are turned 
out to pasture and the growth on which they feed is unusually succulent. 
The increase in volume is not attended with a proportionate increase of solids, 
and thus the percentage of solids in spring and summer milk is less than that 
in tlie winter milk unless the cows are particularly well fed during the winter 
on a generous diet, including large quantities of roots. 

ThcL character of the milk is greatly influenced by the environment in 



Fig. 13.—C0W Stables, Maplbtown Farm, Sumner, Washington. 


which the cow lives. The stable in which the cow is kept should be clean, 
well ventilated, and protected against extreme changes in temperature, thus 
summer than the hot air on the outside and much warmer 
in the Winter. • An excellent arrangement of the stables to secure cleanliness 
and good ventUation is shown in Fig. 13. Cows should be supplied with an 
abundant quantity of pure water and should not be allowed access to stagnant 
pools when pasturing in the summer. Every animal giving milk should be 
examined from time to time by a competent veterinarian to determine, by the 
injection of serum or otherwise, whether Or not the animal is aflflicted with 
tuberculosis. Every animal infected with tuberculosis should be separated 
from the herd and destroyed. Tuberculosis is an ipfectious disease and m^y 
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spread from a single cow to every one in the herd. It is still by some author!* 
ties claimed that there is no authentic case of transmission of bovine tubercu- 
losis to the human system. Other authorities hold that such transmission is 
possible, even if it has not been proven in a particular case; Since experts 
disagree on this point the same rule is applicable here as in other cases of the 
same kind, namely, where experts disagree on a point relating to the public 
health the benefit of the doubt, if any, should l>e given to the public, and the 
advice of those experts followed which is the most' radical respecting the 
protection of health from infection of any kind. It would be difficult to prove, 
for example, in any case of tuberculosis in man that it had been contracted 
from the sputa of tuberculosed patients, yet i)ecause it is possible, in the 
opinion of many experts, that such infection and transmission of disease can 
take place, it is the part of wisdom to guard against it. 

It is, I think, a statement which will l>e accepted by all that it is possible 
in this country' to secure and keep a sufficient number of healthy cows to give 
the milk supply of the nation. Therefore, it is the duty of the state, either by 
municipal, state, or federal inspection, to eliminate, as far as possible, and, if 
necessary, at the expense of the state, every diseased animal from the dairy 
herd. The farmer whose herd becomes infected through no fault of his can 
justly claim a compensation for the destruction of his animals for the common 
good. There is, perh!ips, no more important point connected with maintaining 
sanitiiry conditions than the proper inspection of the dairy, whether furnish- 
ing milk for family use or for sale. It is the plain duty of every municipality 
and state to prohibit the sale of milk to its citizens from dairies which arc 
not periodically and frequently subjecte{l to the most rigid expert inspection. 
Such inspection would not only secure the health of the animals but tend 
directly toward the cleanliness of the dairy. Only by the exercise of unusual 
care is it possible to keep milk from becoming contaminated. 

Preparation of Milk. — Every part of the animiil, especially the udders, 
should be kept scrupulously dead by proper currying and washing. The 
milk should be collected in vessels with as small an orifice as possible. As 
soon as drawn the milk should be strained and artificially cooled to a tempera- 
ture of at least 50 degrees F., if not lower. A convenient apparatus for 
cooling the milk b shown in Fig. 14. In thb condition, without being exposed 
to infection and being protected at every point by dosed vessels, s'tdppcred 
when necessary by sterilized cotton, the milk b conducted into steriliz^ 
bottles and again stoppered with a sterilized cork of some description. The 
milk is kept cold until delivered to the consumer and should be kept cold by 
the consumer until used. By following these precautions it b possible t^ 
ddiver a pure, wholesome, impasteurbcd milk in a condition which remahiil 
practically unchanged for even a longer period than twenty-four hours. 

Ceitlfied Milk*— Dairies which arc imgiected either by operatkm of ^ 
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law oi’, voluntarily, by a competent body of medical and scientific experts 
duly authorized to make such inspection furnish to the market what is known 
as certified milk. Each bottle of this milk bears the stamp of certification 
and this stamp may be used from the time of one inspection until a certain 
date specified on* the stamp when the next inspection takes place. The duty 
of the inspectors is to see that diseased animals are at once removed from 
the dairy, that the sanitary conditions of the stable are perfect, that the food is 



Fig. 14.— Apparatus for Cooling Milx. 
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abundant and wholesi^me, that the milking process is conducted according 
to the principles above outlined, and that the proper precautions are taken 
to prevent infection during the preparation of the milk for the market. The 
milk should be examined chemically and bacteriologically at each inspection, 
or oftener, to see that it is of a standard quality, both in respect, of the 
number and character of the organisms which it contains and of its chemical 
eQUStituents. Certified milk is, of course, more expensive than non-certificd, 
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Inasmuch as the dairy is necessarily called upon to bear the expense 
inspection. However, the superior quality of such milk and its certain freedom 
from infection more than offsets the increased price, and makes certified milk 
the ideal food of a milk character, not only in the family, but especially in 
the hospitals, orphan asylums and other public institutions. It seems quite 
certain that in the near future practically all the milk that is sold upon the 
market of the countr)' will be of a certified quality. • 

Pasteurized Milk. — When milk is heated to a temperature of about 140 
to 160 degrees the greater part of the living organisms contained therein arc 
destroyed. At the same time the temperature is not high enough to give to 
the milk that peculiar taste which it acquires when boiled. Such pasteurized 
milk, placed in sterilized lx)ttles, stoppered with sterilized stoppers and kept 
in a cool place, will keep many days and even weeks without apparent deteriora- 
tion. Physicians and hygienists are quite agreed that pasteurized milk is not 
so wholesome, especially for children, as certified milk which has not been 
subjected to a heat sufficiently high to kill the organisms contained therein. 
The natural ferments of the milk, namely, the enzymes which produce the 
lactic fermentations, promote rather than interfere with the digestion of the 
product. The killing of the beneficial organisms of the milk is only justified 
when there is danger of pathological germs being present. Hence the pas- 
teurization of milk mu^t in this .sense be regarded as a .substitute for inspection 
and certification. 

There may arise cases where pasteurizing even of certified milk may be dcsiT' 
able, namely, when from necessity it must be kept for a considerable period 
before use, as on shipboard, and other places inaccessible to a daily fllpj)ly of 
fresh milk. Pasteurizing is also justifiable for miscellaneous milk supplies, 
the origin of which is unknown. It is safer, by far in this case, to pasteurize 
than take the chance of consuming pathological germs. (See alk) page 537.) 

Pasteurizing of Milk.— A convenient method of pasteurizing milk is 
recommended by the Dairy Division of the Department of Agriculture, which 
is as follows: 

Directions for the Pasteurization of The pasteurization of milk 

for children, now quite extensively practiced in order to destroy the 
injurious germs which it may contain, can be satisfactorily accomplished with 
• very simple apparatus. The vessel containing the milk, wbi^ mdJMft the 
bottle from which it is to be used or any other suitable vessel, is placed inside 
of a larger vessel of metal, which contains water. If a bottle, it is plugged 
with absorbent cotton. If thb is at hand, or in its absence other clean cotton 
will answer. A small fruit jar loosely covered may be used instead of a bottle. 
The requirements are simply that ^e interior vessel shall be raised about half 
an inch above the bottom of the other, and that the water shall reach nearly 
• By Dr, De Schweinita. 
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r quite R8 high as the milk. The apparatus is then heated on a rangie dt 
store until the water reaches a temperature of 155 degrees Fahrenheit, wheii 
it is removed from the heat and kept tightly covered for half an hour. The 
milk is rapidly cooled without removing it from its containers and kept in a 
cool place. It may be used any time within twenty-four hours. A tem{)erature 
of ISO degrees maintained for half an hour is sufficient to destroy any germs 
likely to be present in the milk, in cold weather, or when it is known that the 
milk reaches the consumer soon after milking, and it is generally safe to adopt 
this limit. It is found in practice that raising the temperature to 155 degrees 
and then allowing the milk to stand in the heated water for half an hour insures 
the proper temperature for the required time. If the temperature is raised 
above 155 degrees the taste and quality of the milk will be affected. 

Inasmuch as the milk furnished to consumers in large cities in summer con- 
tains at the time of delivery an immense number of miscellaneous bacteria, 
this procedure may not fully meet the requirements during hot weather, not 
only because such milk will not remain sweet for twenty-four hours unless 
kept in a good refrigerator, but also because the bacteria not destroyed by the 
heating may at times produce digestive disturbances in the very young. Under 
such circumstances it is best to keep the bottles in the water until it boils or 
to use one of the many steamers now on the market. After the bottles have 
been kept at the boiling point for three to five minute% (or longer if they are 
large) they should be cooled as promptly as possible and kept in a refrigerator 
until used. 

The simplest plan is to take a tin pail and invert a perforated tin pie-plate 
in thd^IJflttom, or have made for it a removable false bottom perforated with 
holes and having legs half an inch high to allow circulation of the water. The 
milk-bottle is set on this false bottom, and sufficient water is put into the pail 
to reach the level of. the surface of the milk in the bottle. A hole may be 
punched iif the cover of the pail, a cork inserted, and a chemical thermometer 
put through the cork, so that the bulb dips into the water. The temperature 
can thus be watched without removing the cover. If preferred, an ordinary 
dairy thermometer* may be used and the temperature read from time to time 
by removing the lid. This is very easily arranged, and is just as satisfactory 
as the patented apparatus sold for the same purpose. Any other simple 
pw^cedure will give the same result. 

Average Content of Fat in American Milk.— From the thousands of 
analyses of American milks that have been made it appears that the average 
content of fat therein is about 3.90 percent. Of the different breeds of cows the 
Holsteins produce milk with the least content of fat and the Jerseys with the 

♦ Before using the dairy thermometer it is best to have it teeted, as it may be U.W 
. Hftble in the upper parts m the scale. 



greatest. It is not unusual to find in the milk of a Jersey cow a content of 
6 or 7 percent of fat. 

Comparison of Cow’s Milk with Other Varieties.— Human milk differs 
from milk chiefly in having a much lower content of casein and a higher 
content of milk sugar. Goat’s milk has a higher content of casein than milk, 
somewhat higher content of fat, and slightly less sugar. Ewe’s milk is very 
rich both in protein and fat. Mare’s has a low casein and fat content and is 
exceptionally rich in sugar. Ass’s milk has less casein and protein than milk 
but more sugar. For additional data relating to milk see chapter on infants* 
foods. 

Cream.— When milk is allowed to stand for some hours in a cool place 
or when it is mechanically treated in a separator the fat particles, being of a 
lower specific gravity, are scj)arate<l, and when they reiich a certain degree of 
consistence they form a product known as cream. The quantity of fat in 
cream varies according to the method of separation. On standing for a 
period of about twelve hours in a cool place the separated cream may be 
removed by skimming and should contain at least i8 j)ercent of milk fat. 
Under the action of the separator, cream of a much greater content of fat is 
usually produced, often reaching as much as 30 yx^rcent or more. The 
separation of cream mechanically in a separator is preferable to the method of 
time separation by gravity alone. The cream secured by the separator is 
very much fresher, as it can be removed as soon as the milk is drawn and 
cooled. Its content of butter fat can also be regulated to the desired amount 
and, in the third place, a more complete separation is secured than by gravity. 
By the proper manipulation of the separator almost all of the fat in milk is 
readily removed. Cream should be kept under the same conditions as has 
been described for sanitary milk. When placed in sterilized containers, prop- 
erly stoppered and kept cool, fresh cream will keep sweet as long as milk under 
similar circumstances. 

In large dairy industries the separatpr is practically the only method now em- 
ployed for securing cream while for farm u.se the gravity method of standing in 
a cool place for twelve or tw enty-four hours is the commonly practiced method. 

Cream is used on the table with fruit and cereal food.s and especially in 
beverages such as tea and coffee. It is also prescribed by physicians for 
^certain diseases and derangement of the digestive organs where^the nlW^gen 
content of milk produces irritation and fails of digestion. Cream is not a 
complete food in the sense that milk is ina.smuch as the other constituents of* 
milk are less in proportion as the percentage of fat is increased, yet cream con- 
tains at least a part of all the food elements in milk, as, for example, nitrog- 
enous constituents, principally casein, milk sugar, and mineral matters. 

It must be remembered in this case that the fat is the variable element and ai 
is increased the proportion of other ingredioits, necessarily, is diminished 
The most important use of tream Is in die manufacture of butter. 
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Standards of Cream.*— The composition of cream varies with almost 
very sample. The standards for cream vary in different states and cities. 
The national standard requires i8 percent of fat. 

Skimmed Milk,— The residue which is left from the removal of cream is 
mown as skimmed milk. Skimmed milk contains the principle part of the 
nitrogenous constituents of milk, the greater quantity of its sugar and a very 
large quantity of its mineral matter. It is still a very valuable food product, 
lacking only the element of fat. When eaten with nuts or other oily food 
skimmed milk would complete the ration and make a well balanced food. 
The chief prejudice against skimmed milk is that it has been so often sold for 
whole milk. When sold and consumed under its own name it is not a fraudulent 
body and is deserving of a higher place in the dietary than has been ascribed 
to it. In the large creameries of the country the skimmed milk is usually fed 
to animals. It is one of the most highly esteemed foods for pigs and poultry, 
and is largely used for those purposes. 

Composition of Skimmed Milk . — Naturally the composition of skimmed 
milk would be that of milk corrected for the abstraction of fat. It contains 
some little fat when prepared by the gravity method and only a very small 
portion when separated mechanically. The abstraction of the fat increases 
the relative proportions of sugar and casein. 

Curd Test for Purity of Milk. — The W'isconsin ci^rd test is conducted as 
follows: I. Sterilize milk containers so as to destroy all bacteria in vessels. 
This step is very important, and can be done by heating cans in boiling water 
or steam formot less than one-half hour. 

2. ^hce about one pint of milk in covered jar and heat to about 98 degrees F. 
(Figs. 15 and 16). 

3. Add ten drops of standard rennet extract and mix thoroughly with the 
milk to quickly coagulate. 

4. After coagulation, cut curd fine with case knife to facilitate separation of 
whey; leave curd in whey one-half houj to an hour; then drain off whey at 
frequent intervals until curd is well matted. 

5. Incubate curd mass at 98 to 102 degrees F. by immersing jar in warm 
water. Keep jars covered to retain odors. 

6. After 6 to 9 hours incubation, open jar and observe odor; examine curda 
by Wvlng tlyj same with sharp knife and observe texture as to presence of pin., 
holes or gas holes. Observe odor. 

• 7. Very bad milks will betray presence of gas-producing bacteria by the 
spongy texture of the curd and will have an off flavor. 

8, If more than one sample is tested at the same time, dip knife and tkr- 
mometer in hot water each time before using. 

Normal milk contains practically no organisms but the strai^t lactic 
add bacteria. These germs produce no gas and no bad odors, but pwely 
lactic add, and the curd formed therefrom is suc^<as is represented in Fig 17^ 








tpvum. 


m 

Mitt eontaminated by the introduction of dust» dirt, fecal matter^ or kes^ 
in imperfectly cleaned cans becomes fouled with gas>produclng bacteria that 
break down the milk sugar and so produce gases and usually undesirable 
odors. . . Therefore milks showing the presence of gas or bad odors in 
any considerable degree are milks that have been more or less polluted with 
extraneous organisms or carelessly bandied, and as a consequence such iq^lks 
show a type of curd revealed in Figs. 17, 18, and 19. 

Whey .—The residue left from milk in the process of the making of cheese 
is known as whey. Whey consists of that portion of milk which is not prc* 
cipitated by the rennet and which separates when the casein of milk is coagulated 
and sets in the process of cheese making. The whey contains the principal 
portion of the water in milk, the most of the milk sugar therein, and small 
quantities of butter and soluble nitrogenous portions (albumin) and solid 
particles which remain suspended in the solution. It may, therefore, be 
properly considered as milk from which the greater part of the nitrogenous 
portions and fat particles has been separated. The value of whey as a food 
product consists chiefly in the milk sugar which it contains. It is not very 
largely used for human food but is valued as a fcnxl for young domesticated 
animals, especially pigs and poultry. 

Composition of Whey.— The whey resulting from the manufacture of cheese 
contains nearly all the fbods of the whole milk with the exception of the casein 
and fat. It is composed of from 6 to 8 percent of solids consisting chiefly 
of milk sugar, some albumin, a little fat, and about 0.6 percent of mineral 
matter. 

Koumiss.— Koumiss originated in Asia Minor in the production of a 
fermented drink from mare’s milk, which is richer in milk sugar than the 
lactic secretions of most other mammals. By the fermentation of the milk 
sugar mare’s milk is converted into a fermented Ixjverage containing a 
small percentage of alcohol. In this country koumiss is made almost cx- 
• clusively from cow’s milk and by sp^al fermentation at a low tem|)erature. 
It is a beverage valued especially by convalescents and invalids and frequently 
is capable of nourishing the body in diseases which affect the digestive organs 
when other foods fail of assimilation. It is also a cooling and delicious bever- 
age for those in health when properly prepared and stored. ^ 

Modified Koumiss or Kephir . — Koumiss made from cow’s nfllk with the 
previous addition of milk or cane sugar to increase the alcoholic content 
cannot be regarded as a natural product but rather one to which the term 
** modified ” may be applied. The greater part of koumiss made in the 
United States from cow's milk is of this modified variety. Cow’s milk contains 
on an average about 4 or 5 percent of sugar and does not yield a fermented 
beverage of a sufl^cient alcoholic content without redudng the actual sugas 
content of the beverage belo|v the point of palatability. Cane sugar is usually 
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employed as the modifying agent. WhUe modified koumiss cannot be re- 
garded as of equal value with the natural article made from mare^s milk it 
b a palatable and wholesome beverage when produced and stored under 
proper conditions. The quantity of alcohol produced in any case b not 
very great and the change in composition which renders koumiss so easily 
assimilable in many cases cannot be due alone to the alcohol formed but to 
the fermentative changes produced by enzymic action which takes place in 
the other constituents of koumiss, especially casein during the process of fer- 
mentation. 

Koumiss or kephir, which is the name applied to koumiss made from 
* cow’s milk, is also prepared with the addition of honey, in the place of sugar, 
and small quantities of wheat flour, not exceeding 20 parts to 1500 parts of 
othei constituents. Koumiss is sometimes artificially fortified by the addition 
of small quantities of alcohol, but this practice must l)e regarded as extremely 
reprehensible. The alcohol of koumiss is incidental to its fermentation and 
should not be increased beyond the normiil amount. One of the important 
points in the making of koumiss is the control of the temperature which, 
during fermentation, ought not to rise above 50 degrees in order to get the 
best results. Koumiss may be made in the bottle in which it is kept, in fact, 
it b best made so, and its fermentation then resembles that of champagne. 
During the process of fermentation the bottle should be shaken at least once 
a day in order that the part which coagulates cannot be unevenly distributed 
ihroughout the mass. The bottle should be strong enough to resist the 
pressutP produced by the carbon dioxid which is formed and the cork should 
be securely tied in. As in the case of champagne it is best to place the bottle 
with the cork down. Before using, the bottle containing the koumiss should 
be well shaken in order to thoroughly mix the contents which form a creamy, 
foamy mass extremely palatable, highly nutritious, and valuable not only 
as a beverage but in many cases of disease and disordered digestion as a food. 
In fact the value of koumiss for mediMnal purposes, that is tor medicinal 1 
food, is not thoroughly appreciated by the medical profession. This may 
be due to the fact that the art of making koumiss is not generally known, and 
while the general principles upon which its manufacture is based have been set 
fortjjjlt requires an expert to make a palatable and useful article (“ British 
Dairy Farmihg” by Jas. Long). It is worthy of suggestion now that the use 
^of horses for draft purposes has practically been superseded by the automobile 
and the trolley that the production of real koumiss from mare’s milk mighty 
become a very useful field of industry in the United States. It is perfectly 
certain that the genuine article musl possess properties which are not wholly 
found in the imitations of koumiss which are so common in this country. It is 
well understood by physicians that a natural product produced from natural 
material is alw'a>'s superior in cbaracter both as ^ food and medicine to the 
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synthetic or artificial product. Whenever, therefore, a fermented beverage 
produced from natural sources is contaminated by artificial products the 
resulting compound is not so useful nor digestible. For instance, wine which 
is made partially from sugar and beer made partially from dextrose, although 
they may be healthful and wholesome beverages, are inferior in quality and 
character to the real product made from gra|)e juice or barley malt. 

Buttermilk. — The residue left in the churn in the manufacture of butter b 
termed buttermilk. There are two distinct varieties of buttermilk, namely, 
that resulting from the churning of unsoured cream and that remaininf 
from the churning of soured and ripened cream. 'Fhe first kind of buttermilk 
does not differ in its characteristic essentials from .'ikimmed milk and therefore 
is not considered here. The second class of buttermilk is far more common 
and is a beverage of pleasing acid taste. When made from j>ropcrly rij)ened 
cream it is wholesome and delicious, es|)ccudly in summer time. Buttermilk 
usually contains small particles of butter which have escape<l aggregation dur- 
ing the final process of churning. In well prepared buttermilk, howe\cr, these 
jxirticles of butter are not very numerous and they add inching to the jjalata- 
bility, although they do add something to the nutritive properties of the bever- 
age. It does not differ greatly, therefore, in its chemical jjropertics from 
skimmed milk, although there is a slight difference in the relative percentages 
of the milk solids in cr?am as compared with the si»me constituents in whole 
milk. The com|)osition of buttermilk is shown in the following fiible: 
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There is another l>everage sold under the name of buttermilk which is 
produced by the artificial souring of skimmed milk w ith the aid of appropriate 
ferments, chiefly those producing lactic aOd. This ])re[)aration is simply 
artificially soured skim milk, and has no claim whatever to tho name butter- 
milk. 

Bonnyclabber. — Bonnyclabber is a term applied to milk which has becomi 
soured by lactic fermentation, producing a gelatinous coagulation of casein 
which is sufficiently firm at times to pt;event the liquid from being poured. 
Clabber may be regarded as a natural ^eese curd except that the fat is chiefly 
on top. It is a beverage or food of a very agreeable taste to most persons and 
is often eaten with sugar. , In the summer it is often formed during hot murky 
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weather^ especially of that character which produces thunder storms. For 
this reason it is a common supposition that thunder or lightning sours milk. 
The thunder and lightning, however, have nothing to do with this process. 
The condition of the atmosphere which produces an environment favorable 
to electrical disturbances of this kind also favors in the highest degree the 
growth of the organisms which produce the lactic ferments. Hence thunder 
storms and the rapid souring of milk are frequently coincident leading to 
the popular impression as above mentioned. Inasmuch as the souring of 
milk usually takes place after the cream has risen the composition of clabber 
is practically that of skimmed milk modified by the lactic fermentation which 
has taken place. 


BUTTER. 

When cream, especially cream in which incipient lactic fermentation has 
been set up, is subjected to agitation in a churn under proper conditions of 
temperature the particles of butter therein contained are collected into masses 
80 that the butter can be separated from the residual liquid. This process is 
technically called churning. The domestic churn in its simplest form is 
perhaps well known to almost everyone, especially those who have lived 
in the country. In the domestic manufacture of butter the cream is collected 
and set aside until sour, that is, until lactic fermentation has set up. When 
this is sufficiently advanced the cream is placed in a churn, the simplest form 
of which is a wooden, cylindrical vessel of appropriate size, being much 
longe^han Its horizontal diameter. The churn is provided with a dasher, 
namely a perforated wooden disk with a handle which passes through a hole 
in the cover. When the churn is charged the butter is produced by agitation 
with the dasher. In winter time warm water is added to the mixture in order 
to raise the temperature to the proper gathering point of butter, namely 
65 to 70 degrees F. For the same reason cold water is added in the summer 
time. The art of the dairy maid is shown in the proper regulation of the 
temperature to secure the best results. When the cream is properly ripened 
and the temperature is suitable the gathering of butter will be accomplished 
in from twelve to thirty minutes. In unfavorable conditions the duration of 
churning may be for a much longer period. 

In'^iries and large establishments churning is accomplished by machinery 
with very different mechanical appliances, but the principle which underlies the 
process is the same as that outlined above. The accompanying figures 
iUustrate the process of churning by mechanical means in a modem dairy 
(Figs, ao and ai). 

Treatment of Butter. — The crude butter secured by churning is sub- 
jected to washing and seasoning processes in order to prepare it foif the market 
The washing or working of butter is accomplished^by means of water. Tixe 
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object of this “working” is to separate from the crude butter as much of the 
curd and other non-fatty constituents of the cream as can be conveniendy 
removed. The removal of these particles not only makes a butter of a 
higher grade but also one of better keeping proj^rties. The working of butter 
also has much to do with its grain or texture, which is one of the character- 
istics to which special attention must be j)aid. The best grade of butter is 
that which receives no treatment other than the washing and working process 
to which attention has been allied. This kind of butter is known as natural 
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or unsalted or uncolored butter, that is, a fresh, sweet product of an agreeable 
aroma, palatable, of fine texture and grain, and is the best product of its 
kind for human consumption. It also brings the highest price «>n the ^rket 
and, by reason of its method of preparation, the consumer can usually be 
assured that it is fresh in character. * 

Salting Butter.— In the Um'ted States, espedally, consumers of butter 
generally require that it shall be salted. For this purpose fine grades of 
dairy salt are used as free as possible from impurities and consisting of fine 
particles or crystals which rapidly dissolve in the residual moisture of butter* 
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This promotes a uniform distribution of the saJt in the form of brine through- 
out the mass of butter. The existence in butter of undissolved particles of 
salt is highly prejudicial to its taste and character. The quantity of salt used 
in butter is determined by the taste of the consumer. The more salt the 
butter contains the less value it has as butter and hence the quantity should be 
limited to the smallest possible amount demanded by the consumer's taste. 
Offen butters are found in commerce which are so full of salt as to be wholly 
unpalatable and there is a tendency on the part of the greedy manufacturer 
to add excessive quantities of salt because it is very much cheaper than the 
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butter itself and thib he hopes to add to the profit of the industry. On the 
contrifiy this*practice usually results in loss, since such highly salted butter 
naturally brings the lowest price. The amount of salt which is used in butter 
hhould not exceed tv^o percent. 

It is a common supposition that salt in butter is a preservative. This is 
true when used in large quantities,, that is, in quantities which render the 
butter somewhat unpalatable. The very .small quantity of salt used purely 
for condimental purposes cannot be regarded as aiding in any material way 
the preservation of the product. 


COLOUKO BUTTER. 


Coloring Butter.—Unfortuiiately the practice of artificially coloring 
butter is very prevalent in the United States. Practically all the butter found 
upon the market, even in the spring and summer, is more or less artificially 
colored, often with coal tar (anilin) dyes which, to say the least harm of them 
possible, are open to suspicion in respect of wholesomeness. The practice of 
coloring butter produced in winter may be regarded as universal, though none 
the less reprehensible on that account. The objet:t of coloring butter is, 
undoubtedly, to make it appear in the eyes of the consumer better than it 
really is, and to this extent can only be regarded as an attempt to deceive. 
If cows are pro|>erly fed during the winter months with wholesome, nutritious 
food to which a small projxntion of rootssuch ascarrots orruta bagas arc added 
or with yellow maize and clover hay, even in winter time the butter produced 
will have an attractive light amljer tint which appeals strongly to the a’^thctic 
sense of the consumer. The natural tint of butter is as much more attractive 
than the artificial as any natural color is superior to the artificial. There is 
the same difference between the natural tint of butter and the artificial as there 
is between the natural rose of the cheek and its fiainted substitute. It is 
claimerl, and perhaps justly, that the use of certain vegetable colors, such as 
annolto, does not introduce any unwholesome substance into the product. 
Admitting this, we must next a.sk whether it deceives the consumer. If so, it is 
difficult to understand^upon what ethical principal any plea for the artificial 
coloring of butter can rest. If it is admitted that there is no valid reason why 
butter should be colored other than the artificial coloring of fcKnls in general, 
which is a practice so reprehensible that it is almost universalfy denounced, 
its practice cannot be easily defended. The dairymen of our country are 
honest and honorable and evidently <lo not clearly .see the false jxisition in 
which the practice of coloring butter puts them. W’lien the dairymen of our 
country understand that the naturally colorcil products will bring the highest 
price on the market and ap{)eal more .strongly to the confidence of the con- 
sumer h is believed the artificial coloring in butter will lie relegated to the 
scrap pile of useless proce.s.'^s. It cannot be claimed in any .sense that 
coloring of butter artificially ever adds anything to its value as a nutritive 
substance. 

One of the claims for justifying the coloring of butter is that it 
distinguishes it from oleomargarine. This, however, is not the case* since, 
under the law, oleomargarine may be colored upon the payment of a tax of 
ten cents pier pound. The consumer has at his disposition a complete prtf- 
tection against fraud in the use of oleomargarine by the operation of state and 
federal laws, irrespective of the tint of th^ product. • Oleomargarine and butter 
are distinguished from each other by Ihcir natural colors and also by their 
chemical and physical properties and, therefore, there can be no justification 
for the coloring of butter qp the plea that it distinguishes it from oleomargarine. 
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Thus, from cveiy point of view it is evident that the artificial coloring of butter 
b undesirable. It interferes with the right of the consumer, who should know 
' the exact character of the product he buys, and it stands in the way of the 
prosperity of the manufacturer by keeping upon the market a cheaper 
product which tends to decrease the price even of that of better quality. ' 

Standard Butter.— According to the standard established by authority 
of Congress butter must not contain more than i6 percent of water and not 
less than 82.5 percent of butter fat. 

Renovated Butter. — The law of Congress which controls the manufacture 
of renovated butter is executed jointly by the Treasury and Agricultural 
Departments. The quantity of renovated butter produced during the year 
ending June 30, 1905, was 60,290,421 pounds. 

Adulterated Butter. — The quantity of adulterated butter which was 
produced under the authority of the Act regulating the manufacture of 
oleomargarine and butter and on which is laid a tax of 10 cents per pound 
during the fiscal year ending June 30, 1905, was 3,671 pounds. These data 
show that the tax of 10 cents per pound laid upon adulterated butter has 
practically destroyed the manufacture of that article. Normal butter has 
from 12 to 14 percent of water. It is sometimes rechurned with water to 
raise the water content to 16 percent. Such a practice results in adulteration 
whether the content of water e.xceeds 16 percent or not? 

Influence of Food upon Butter. — The character of butter is very easily 
affected by the nature of the food consumed by the cow. Butter has the 
faculty of absorbing very readily odors of ail kinds. Foods, therefore, which 
have characteristic odors impart them to the butter. A most striking instance 
of this is in the eating of wild garlic. In this case both the milk and the butter 
are affected to such a degree as to be in many cases unpalatable. Hence foods 
or substances in foods which are aromatic or odoriferous are likely to impart 
their peculiar odor to the milk, cream, and butter. Of all the constituents 
of milk the fat appears to have the highest faculty of absorbing these objec- 
tionable odors. Therefore, the feeding of distillery slops is also apt to impart 
an unpleasant odor to milk and butter, whereas if these slops be dried and their 
volatile aromatic principle expelled, but little trouble is experienced in their 
use. The physical characteristics of butter are also changed in a marked 
degree by the<diaracter of the food. Butter fat, as has already been indicated, 
is distinguished from other animal fats by its content of soluble and volatile 
ftcids of which butyric is the chief. There are certain kmds of foods which 
decrease or tend to decrease the content of butyric acid in butter. 

Influence on Melting Point.— Tl^e character of the food also has a marked 
Influence upon the melting point of buttcp. The author showed many years 
ago that the use of cottonseed meal as food for cows tends to raise the melting 
point of butter. This was regarded as an index of ^me value for the southern 
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portion of the country, where a high temperature obtains over a period cj 
six or seven months of the year. If the melting point of butter, which when 
normal is about 33 degrees C. (91® F.), could be increased to 35 or 36 degrees 
C. (95® F.), it would be of immense advantage in these w'arm climates and, 
in fact, in all parts of the country during the months of July, August, and 
September. There is no apparent tendency to increase the melting point 
of butter by feeding other oil cakes. 

Transmission of Other Principles in the Food to the Butter.— Experi- 
ence has shown that when cows are fed ciHtonseed meal or its products 
the quality of cottonseed oil which responds to the color test known as the 
Halphen test, namely, the production of a red color with carlx)n disulfid 
and amyl alcohol, is transmitted also to the butler. In some cases this re- 
action is extremely faint while in others it is displayed with an intensity 
which is claimed by some to be equal to that of the admixture of 5 percent 
of cottonseed oil with the butter. The use of cottonseed meal, on the con- 
trary, d(ies not seem to notably affect either the content of volatile acid in 
the butter or its refractometer reading. (Experimentiil SUition Remrd, 
Volume 25, j)itge 716,) 

OLEOMARGARINE. 

Oleomargarine is th^ name applied to any fatty substance which is prepared 
to be used in the same manner as butter. Oleomargarine is defined by Act 
of Congress as follows: 

An Act defining butter, also imposing a lax upon and regulating the manu- 
facture, sale, importation, and exportation of oleomargarine. (Approved 
August 2, 1886.) 

“That for the purposes of this act certain manufactured substances, 
certain e.xtracts, and certain mixtures and comix)unds, including such mixtures 
and compounds with butter, shall be known and designated as “bletjmarga- 
rine," namely: All substances heretofore known as oleomargarine, oleo, 
oleomargarine oil, butterine, lardine, suine, and neutral; all mixtures and 
compounds of oleomargarine, oleo, oleomargarine oil, butterine, lardine, 
suine, and neutral; all lard extracts and tallow extracts; and all mixtures and 
compounds of tallow, beef fat, suet, lard, lard oil, vegetable oil, annotto, and 
other coloring matter, intestinal fat, and oflfal fat made in imitation or sem- 
blance of butter, or, when so made, calculated or intended to be sold as butler 
or for butter.** 

The manufacture of oleomargarine can only take place in the United States 
under the supervision of officials of the Internal Rev enue. All oleomargarine 
which is artificially colored a yellow or yellowish tint in semblance of natural 
butter pays an internal revenue tax of to cents per pound. Oleomargarine 
tmcolored pays a revenut^ tax of one-fourth cent per pound. Oleomargarine 
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when made under proper sanitary conditions from sanitary raw materials 
is a wholesome and nutritious article of diet and usually can be sold at a 
smaller price than butter. It is especially a food product which commends 
itself to those who are under the necessity of practising strict economy in the 
cost of food in the family. The principal objection, and in fact the only 
valid objection, to its use is found in the frauds which have been committed 
in fts manufacture and sale. There has been a constant disposition on the 
part of dishonest manufacturers and dealers, since the time when oleomar- 
garine became a commercial commodity, to sell it as butter. Although the 
penalties of national and state laws are very severe in this respect the practice 
is continued. The opportunity for gain is so great that the cupidity of the 
manufacturer overcomes his fear of punishment and disgrace. With a 
more rigid national and state inspection, it is reasonable to hope that this 
fraudulent use of oleomargarine can be avoided and the pure, unadulterated 
article under its own name be supplied to those who prefer it either on account 
of its properties or its price. 

Materials Used in the Manufacture of Oleomargarine.— 

Lard . — One of the. principal basic components of oleomargarine is neutral 
lard or lard stearin, the properties of which have already been described. 
Beef fat stearin is another basic ingredient of oleomargarine and is the 
stearin derived from tallow or tallow itself. Beef fat has a higher melting 
point than lard and beef fat stearin a still higher melting point than the 
tallow. Hence it forms an ideal ingredient with which to mi.\ the oily com- 
ponents whic^ enter so largely into the manufacture of oleomargarine. The 
beef fat or beef fat stearin is easily distingiiished by means of the microsco}>e. 

It forms beautiful radiated fan-like crystals, the characteris ic appearance of 
which is shown in Fig, 9, page 67. 

Cottonseed Oil and Cottonseed Oil Stearin . — These are also Important 
ingredients of oleomargarine affording the oily or more liquid constituents 
which, when mixed with the lard and stfearin above mentioned, form a com- 1 
pound the melting point of which is slightly above that of butter and sufficient 
to maintain it in an unmelted state even in warm weather. The quantities 
in which these different ingredients are used vary greatly in different manu- 
facturing establishments and depend largely upon the location where the 
oleomargarine* is to be used. When manufactured for tropical or subtropical 
regions larger quantities of stearin are employed than when used in temperate 
zones or for winter consumption, in which case larger quantities of cottonseed 
oil and cottonseed oil stearin are employed with the mixture. After the 
fats arc mixed it is usually the practice to churn them with milk in order to 
give a flavor of butter to the product. In some cases the yolk of eggs is mixed 
^th oleomargarine, as it is claimed that they impart thereto a firmer and 
more homoffeneous structure which renders the ipass better, especially for 
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cooking purposes. All the ingredients whidi are used in the manufacturo 
of oleomargarine are made known and recorded in the books of the Commis- 
sioner of Internal Revenue and thus it is a product which it may be said 
strictly under government supervision. 

Description of Process of Manufacture.— The fat is taken from the 
cattle in the process of slaughtering, and after thorough wtishing is placed in 
a Ijath of clean, cold water, and surrounded with ice, where it is allowed to 
remain until all animal heat has been removed. It is then cut into small 
pieces by machinery and cooked at a temperature of about 150 degrees until 
the fat, in liquid form, has separated from the fibrine or tissue, then settled 
until it is perfectly clear. Then it is drawn into graining vats and allowed 
to stand a day, when it is ready for the presses. The pressing extracts the 
stearin, leaving the remaining product, which is commercially known as 
oleo oil, which, when churned with cream or milk or both and with or with- 
out a proportion of creamery butter, the whole being projM^rly salted, gives 
the well-known food-product, oleomargarine. 

Adulteration of Oleomargarine. — Since the coloring of oleomargarine 
is j)ermitted upon the payment of a tax, oleomargarine which is colored can- 
not Ik? said to lx? adulterated when the Uix has been j)aid, although if coloring 
were not a legalized operation it would Ik* an adulteration. Yellow oleomar- 
garine is an imitation •of natural butter and its manufacture should be pro- 
hibited unless the product is marked “ imitation.” The character of the color- 
ing materials used Is not prescribed by the Commissioner of Internal Revenue 
but as a rule the coal tar dyes are preferred in the coloring of Oleomargarine 
to the vegetable coloring matter such as annotto and saffron. The remarks 
which have l^een made in connection with the use of poisonous materials in 
other products apply to oleomargarine. 

AduUeration with Egg Yolks.— An adulteration which has been practiced 
in this country is the admixture of preserved egg yolks. Usually these yolks 
are secured in China, broken, and* placed in vessels and preserved with 
borax or boric acid or salt. These eggs arc generally collected during the 
early spring and summer months and are not sent to the United States until 
the fall or winter. The imjxirtation of such articles is now^ prohibited under 
the food laws of the country so that the adulterations with the imported 
article is no longer to be feared. It is possible to preserve domestic eggs in 
the same way, and the use of them in this manner Is regarded as an adultera- 
tion, since such preserved egg products cannot be regarded as suitable fot 
human food. 

AduUeraium with Preservatives, — Foi^tunately preserv'atives are not used 
to any extent in the manufacture of oleomargarine when intended for domestic 
use. The most suitable preservative in such a case as this would be borax or 
boric add. It b not believed that these preservatives are used to any extent 
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when the product is intended for d(»ne8tic consumption. Whether or not 
(Hreservatives are used in the product sent abroad I am unable to say. 

Production of Oleomargarine.— According to the report of the Com- 
missioner of Internal Revenue the quantity of oleomargarine taxed at lo 
cents a pound produced in the United States for the fiscal year ending June 
30, 1^5, was 5,584,684 pounds, and for 1910, 3,491,978 pounds. The 
quahtity produced in 1910 taxed at one-fourth cent a pound was 85,164,655 
pounds. 
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From the above data it is seen that the objections to the use of oleomargarine 
are more on the grounds of fraud and deception than in regard to nutritive and 
dietetic value. The components used in the manufacture of oleomargarinej 
when properly made, are all wholesome and digestible materials such as are 
consumed in eating various food products. It does not appear, therefore, 
that any valid objection can be made against the use of oleomargarine from 
from a physiological or hygienic standpoint. 


CHEESE. 

c 

Historical. — The preparation of cheese is one of the oldest of the technical 
processes. It appears that it was known during the time of King David, 
at least a thousand years before Christ, and the Greeks were acquainted with 
it before the writings of Homer, Aristotle and Hippocrates describe the 
curdling of milk which at that time appears to have been accomplished by 
the use of the juice of the fig. The use of cheese was very common in Rome 
\ti (he earlier historical days but the most of it was imported from the North. 
Cfiesar speaks of the preparation of cheese among the German tribes. 
Cheese must, therefore, be regarded as one of the very oldest forms of prepared 
food used by man. It probably is almost, if not quite, as old as wine. These 
historical facts arc interesting in showing how from the earliest times man 
has made use of the natural ferments to prepare food from the raw material. 
Attention must be called in this connection to the fact that many people 
claim that such foods as these are not natural foods but wholly artificial. The 
fallacy of such a claim is not difficult to show. An artificial food is one which 
is prepared out of materials which, themselves, are not edible food products 
or, at least, are not digestible or of a character which docs not naturally occur 
by ordinary processes. Artificial foods, therefore, arc purely synthetic^ 



diat is, made up fram the elemental substances, or they are miitures or com^ 
pounds. On the contrary a food like cheese or wine is not a mixture or com- 
pound but a natural product from materials which themselvfes are food prod- 
ucts. Milk is the raw material of cheese as the must of the grape is of wine. 
Both milk and must are rich and nutritious foods. The changes which each 
undergoes are in many respects the same. The must of wine undergoes an 
alcoholic fermentation and the milk sugar of cheese is subjected to a la’ctic 
fermentation and its casein to a proteolytic change which materially alters 
its character. 

Cheese products are a very important part of food materials of the dair>’. 
The terra cheese is applied to the solid product produced from milk by coagu- 
btion of the casein with rennet or lactic acid and subjecting the solid product 
thus produced to a process of fermentation and ripening by the addition of 
appropriate seed material, seasoning, and storage at convenient tem|)erature 
for varying periods of time. In the precipitation of the casein of milk the 
fat particles become mechanically entangled and form a part of the precipitate. 
There is a certain quantity of other milk constituents incorf)orated in the 
form of water, milk sugar, and mineral matter in the precipitated mass. The 
greater part of the other IkkHcs which the milk contains, consisting of the milk 
sugar and a considerable portion of the soluble mineral matter, are separated 
in the form of whey. ^The com|X)sition of fresh cheese is that of that part of 
the milk which is precipitated and which is entangled mechanically in the 
precipitated matter. The ripened cheese is changed in its chemical constit- 
uents mostly as the result of fermentative action u|x)n its nitrogenous con- 
stituents, that is, the casein, albumin, etc., contained therein. The ferments 
tend to change the casein into a more soluble form of protein, while at the 
same time they develop a flavor and aroma in a way agreeable to the nostril 
and palate. Various forms of moulds and other organisms grow on and in 
cheeses which influence their palatability and character. The findl product 
, of the ripened cheese varies not only.with the nature of the original material 
as determined by the milk itself but with the character of the j)rcf)aration 
and the nature of the organisms and ferments which are active during the 
ripening period, and also with the time and temjXfrature of storage. 

Kinds of Cheese. — It Is not necessary and pcrhaf)s it would be impossible 
to attempt an enumeration of all the various kinds of cheese whifh are offered 
on the market. The first classification of cheese de|icnds upon the character 
of the milk used. The term “cheese” in this country’ naturally refers to a* 
product made from cow^s milk since that is the principal milk used in the 
United States for cheese making. The term is use<l in this manual in that 
sense and when there is no qualifying word employed it is always understood 
that the product in question is made from the cow’s milk. This implies that 
the milk is at least a standard milk, that b, a whole milk, unskimmed and 
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containing not less than 3.25 percent of butter fat. According to the dehni* 
tion fixed by the Congress of the United States the term cheese is applied not 
only to this product but also to one containing a larger percentage of fat than 
this. The term cheese applies both to cheese made from milk and cheese 
made partially from milk and partially from cream. The term “ full cream 
cheese” is also often used in the trade but is likely to be misleading and 
deceptive. The real significance of the term full cream cheese is that it .is 
made of whole milk or milk unskimmed which contains its full complement of 
cream. The term “ cream cheese ” is also often used to indicate a cheese made 
partially of milk and cream. It is evident that the term cream cheese in 
this sense is misleading, since it can be properly applied only to a cheese made 
from cream alone. Such cheeses are made but, inasmuch as cream must 
have not less than 18 percent of fat in order to be called cream according 
to the United States standard, the cheeses made from such a source are too 
oily and fatty for ordinary consumption. 

Cheese Made from GoaUs Milk. — Goat’s milk is also frequently used 
in making cheese. It is extensively employed in France and Switzerland 
for cheese making and also in other parts of Europe, and to a limited extent 
in this country. Some of the varieties of cheese which are most highly prized 
are made from goat’s milk, such as Roquefort. 

Adulteration and Misbranding of Cheese.— The most common form 
of adulteration or sophistication of cheese is the misbranding thereof in re- 
spect of the country where made or in respect of character. This is a form of 
deception wltich has long been established in the trade and one which cannot 
be condoned or excused. There are certain varieties of cheese whose names 
should be respected and in fact, in the case of all varieties that have an estab- 
lished character and reputation, their name should not be applied to other ar- 
ticles made in imitation thereof. In this country there is a national law which 
prohibits the marking of a food or dairy product falsely as to the state or 
territory where made. For instance, a cheese made in Ohio cannot be marked , 
New York cheese and peaches grown in Delaware cannot be marked Cali- 
fornia peaches, maple sirup made in Indiana cannot be labeled Vermont 
maple sirup, etc. The ethical principle underlying this law is one which will 
meet the approbation of every well meaning man and therefore the extending 
of this prinoiple to other forms of misbranding is an easy step. If it is a* 
violation of the law to mark a cheese made in Ohio as made in New York it 
^ certainly a violation of the ethical principle underlying that law to name a 
cheese made in Connecticut, Camembert Unhappily, however, ftere are 
cheeses made in the United States to which foreign names are given, the 
universal excuse being that they are chpeses of the same type. In many 
cases this excuse is not a valid one and in no case is it an accepted one. To 
name a cheese made from cow’s milk the same as that made from ewe’s milk 
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Is a distinct misbranding in every sense of the term. There should be no 
‘difficulty in established varieties of cheese made in this country having names 
Jwhich are not deceptive and not intended to mislead the consumer as to the 
btate, territory, or country where made. In one sense all cheese may be said 

be of the same type, but because the taste and odor of a cheese made in the 
SUnited States imitates to some extent that of a cheese made in France is no 
j«xcuse for giving the French name to the American product. A further 
llllustration of this principle Ls found in the following: The term Roquefort, 
for instance, is not pro{)erly applied to any cheese product except that which 
is made at or in the vicinity of Roquefort. In no other part of Franc-e can 
cheese he made bearing the name of Ro(juefort. The use of the term Roque- 
fort, therefore, in any way u[x>n American cheese is a misbranding and an 
attempt to deceive which usually is successful. There is not so great an 
objection to the term Swiss cheese as to Roquefort, but there is the .same 
kind of an objection. The cheese which l)ears the name of Schweitzer-Kiise 
is very extensively manufactured in Germany and .sold under that name. A 
similar cheese is also extensively made in this country an<l sold under the name 
of Schweitzer- Kii.se. In this case there is no particular location or place which 
originated the name and has the sole right to u.se the name Swiss cheese. It is 
the name of a whole country and not of a location, and yet it is evident that 
Swiss cheese properly ctin only lie made in Switzerland and not in Germany 
or in the United States. Any hard, tough cheese in which a large number of 
holes is found and which on cutting makes a llcxible, semi-leathery slice has 
to a certain extent the appearance and perhaps the taste and llavtfk of genuine 
Swiss cheese. 

It should not be difficult to find a market for all go(Ki cheese made in this 
country, under appropriate American names indicating their origin. If the 
term Sw^is.s cheese is at all allowable on a package it should l)e placed as a 
minor [)art of the label and with the statement that it Ls of that tyj>e. Even 
, this transgression is jx'rhaps difficult <if excuse. 

Artificial Coloring. — Next to misbranding and misnaming of cheeses, 
perhaps the most common adulteration Is that of artificial coloring. The 
public taste has l>een led in the matter of chee.ses, esjxrcially of American 
origin, to look for a deep yellow color. This is also a.sscK'iated with the idea 
of the use of a large quantity of rich, naturally yellow-colored oream. The 
addition of an artificial color to a cheese never adds anything to its value, 
and to the really aesthetic eye detracts much from its appearance. The ’ 
presence of this rich artificial tint is calculated in many instances to excite a 
suspicion in regard to the character of the cheese and thus interferes with its 
proper gustation. There i.s another more serious objection than the one 
Just mentioned, namely, that it is possible from skimmed milk to make a 
highly colored cheese which would appear to the consumer to be made o( 
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wiiole milk or of milk and creami and thus adeliberate deception is perpetrated. 
The consumer of cheese should demand that artificial coloring of all kinds 
be omitted from cheese products. 

Moreover, these colors may of themselves be deleterious in character and 
if so they are forbidden by law. By reason of the generally deleterious quali- 
ties of coal-tar dyes they should be rigidly excluded from cheese. There is a 
growing demand in the United States for uncolored dairy products. The 
coal tar dyes are cheaper and produce faster and more natural looking tints 
than the vegetable colors such as annotto and saffron, and hence, until pro- 
hibited by law, they were almost universally employed. All of these dyes in a 
concentrated form are highly poisonous and injurious and several instances 
are on record of death, especially in the case of young children, from 
eating concentrated colors. The fact that a poison of this kind is diluted 
by the cheese is no excuse for its use. The only protection which the con- 
sumer has, which is reliable in all cases, is the prohibition of coloring matter in 
cheese. 

By Act of Congress of June 6, 1896, coloring matter is permitted to be used 
In cheese in the United States and doubtless it will continue to be used under 
this authority until that portion of the Act is repealed or until the consumer de- 
mands an uncolored article. The pure, natural color of the cheese is uni- 
versally acknowledged to be best, most palatable, and%nost desirable. 

Preservatives. — Fortunately there is little to be said in regard to pre- 
servatives in cheese because they are almost unknown. The addition of a 
preservative’to a cheese at the time of its production would so seriously inter- 
fere with the ripening process as to defeat the purpose of storage altogether. 
Hence in so far as preservatives are concerned there is little danger of adul- 
teration. 

Impure Raw Materials.— If cheese be made of pure, wholesome material, 
no inspection of factories is necessary. But it is entirely possible through 
carelessness, ignorance, or design to ust in the making of cheese milk which ^ 
may itself be infected. Cheese made from such milk of course would carry 
the infection of the milk. This is a sort of adulteration which can only be ex- 
cluded by careful sanitary inspection of cheese factories. Such an inspec- 
tion has already been partially instituted by federal, state and municipal 
authorities. « 

Filled Cheese.— -Formerly there was a very considerable adulteration of 
* cheese by manufacturing it from skimmed milk and supplying from an artifi- 
cial source the necessary fat. Cottonseed oil, lard, and other edible oils are 
used for this purpose. 

Composition of Filled Cheese (Circular No. n, Bureau of Animal Industry). — 
Neutral lard is the piincipal fat which is substituted for milk fat in filled cheese. 
It is used to the extent of two or three pounds for every 100 pounds of skimmed : 
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milk. The principal objection to a filled cheese is not on account of its 
containing lard, which in itself is not unwholesome. But lard is an entirely 
different fat from milk fat, and differs in the character of the fermentation 
which takes place. The characteristic flavors and odors which are contributed 
by the milk fat in the cheese arc entirely wanting, and the cheese is devoid of 
aroma and flavor and is nothing more than a mixture of casein with lard. 
Filled cheese is such a poor imitation of the genuine article that it can never 
have any very great vogue, and especially under the present law' which requires 
it to be labele<i and the payment of a tax. 

A filled cheese which is on the market not properly stamj^ed and duty 
pjiid in harmony with this act of Congress is adulterated, and they who 
make and sell it are amenable to the law'. The annual re|K)rt of the Com- 
missioner of Internal Revenue for the year ending June 30, iqio, show's 
that receipts of $2,847.33 were obtained by the tax on tilled cheese during 
that year. The amount made is, therefore, insignificant from a commercial 
point of view. 

From the above data it is seen that the manufacture and sale of filled cheese 
in the United States is almost a thing of the past and this form of adulteration, 
assuming that the law is thoroughly executed, is not now likely to be often 
met with. 

Cottage Cheese. — Cottage cheese is a term applied to a product which 
is usually only a raw' material of cheese. It is the fresh, precipitated, and 
unri|)e milk product, above described as used in cheese making. It is a 
highly nutritious and very palatable product, usually prepared at home and 
not suitable for keeping or transportation. It is often made from sour milk 
in which the casein is coagulated by the natural development of lactic acid. 
The sour milk is placed in a cloth bag and the whey allowed to esra|ie by grav- 
itation. The final portion of the whey may be forced out by pressure. The 
residue, when properly seasoned with salt* or in any way to suit the taste of 
• the consumer, is very palatable, CreAm is often added to this residue which 
increases the normal amount of fat which it contains. 

COMPARATIVE COMPOSITION OF AMERICAN AND EDAM CHEESE. 


The chemical composition of 

some of the 

principal varieties of cheese are 

shown in the following table; 



• 



Watee. 

Asm. 

Fat. 

Peotetn. 


Percent. 

Perc«it. 

Percent . 

Percent. 

American cheese, 

» 7 S 

4.1 

325 

28.38 

Edam cheese, 

36-34 

4.24 

31-0 

22.28 


The data show that cheese is es.sentially a nitrogenous and fat food, con- 
taining only small quantities of carbohydrates, and therefore it Is not a com- 
jflete ration. It is a ration, however, which is complementary 10 a highly 
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Starchy diet such as rice or maize bread or potatoes. Bread and cheese or 
potatoes and cheese or rice and cheese, therefore, make a well balanced diet, 
highly nutritious, easily digestible, and quite palatable. 

Manufacture of American Cheeses. —The large cheeses which are 
principally found upon the American market may be said, in general, to 
resemble the Cheddar type, although the calling of these cheeses by the name 
‘^Cheddar” is misleading, and to that extent a misbranding of the product. 

There are two common methods of making these cheeses which are in 
vogue in the United States, namely, the “stirred curd” or “granular” method 
and, second, the Cheddar method. (Bulletin 104, Department of Agriculture 
of Pennsylvania, 1002.) The latter is the one more extensively used. The 
second product docs not differ essentially in character from the first, though 
the latter method, it is claimed, gives a more solid cheese and one of more 
uniform ''haractcr and with a slightly less content of moisture. Since the 
Cheddar method has practically come into sole use, displacing the first method, 
a description of the Cheddar method alone will be sufficient to illustrate the 
method of making large cheeses which are now so common on the American 
market and which have such a well merited reputation. The process is 
divided into eight parts: First, coagulating the milk; second, cutting the curd; 
third, heating the curd; fourth, removing the whey; fifth, cheddaring the 
curd; sixth, milling the curd; seventh, salting and pressing the curd; eighth, 
curing the cheese. 

Rennet . — As has been said in the dc.scription of cheese making, the material 
which is most useful in the precijiitation of the curd is rennet. The rennet 
is the .secretion of the stomach of various animals, that of the calf being most 
highly priced for chee.se making. The fourth stomach of the animal is the one 
which is u.sed in the manufacture of rennet. The aqueous extract made 
from these stomachs contains a ferment which has the property of coagulating 
casein in a very high degree, (Aie part of good rennet preparation from 
healthy stomachs of calves will coagulate 1000 parts of milk. In former days ' 
rennet was fre.shly made and used at the factories. At the present time it 
is largely prepared on a commercial scale and sold to the cheese maker. It is 
highly important that the rennet ased in cheese making should be of the best 
quality, as an inferior grade gives a bad taste and color to the cheese. Just 
as in the manufacture of fermented beverages and making of bread the char- 
^ acter of the yeast is a dominant factor in the nature of the finished product, 
so it Ls even to a greater degree in the case of rennet. Those who purchase 
the rennet already made should therefore be certain it is of a quality to give 
the desired character to the cheese. The greater the amount of milk fat 
in milk the larger the proportion of rennet, since the milk fat protects to some 
extent the casein from the action of the ferment. Experience has shown 
Abo that during the summer the rennet acts more readily upon the milk; 
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probably due to the higher temperature. Care should be taken to avoid the 
ase of any excess of rennet, since anything more than the amount necessary 
to conduct the coagulation is apt to add an unpleasant flavor to the cheese. 
The curd also in such cases is less t'ohesive and makes a tougher and drier 
product which does not lend itself so readily to the rij)ening process. For 
this reason the rennet which is to l>e used should always Ije tested in small 
quantities of milk beforehand in order that the proper projK^rtion may be 
definitely known and the process on a large stale may be conducted with cer- 
tainty and not by guess. (*‘ Hritish Dairy Farming,” by Jas. I-t>ng.) 

Rennet Ls sometimes treated with borax to pre.scr\'e it during transit. In 
such cases the borax may not all l)C removed by the whey and is consecjuently 
found in ripened cheese. Its intrcKluction in this way should be a\oidcd. 

Coa^uhiiing the Milk by Rennet Extract . — This proce.ss is often ternuMl by 
the cheese makers ‘‘:>ctling the milk with rennet.” The milk which is used 
for the purpose of cheese making should be, in the technical language of the 
chee-NC maker, “rijK',” that is, containing a sufticient quantity of lactic acid. 
The principal method of producing the proper amount of lactic acid in milk 
is by keej)ing it warm, namely, at a tem|)eraturc of about 84 degrees. At this 
temperature the most favorable conditions exist in milk for the rapid growth 
of the lactic acid ferments. If the natural ferments which pnMiuce lactic 
acid are not in suflicierfl quantity in the original milk it is l>elter, rather than to 
wait Ux) long a time, to start the development of the lactic acid by adding 
an artificial ferment. Lactic ferments are specially prepared for this pur)K>se, 
or some previously rifiencd milk may be added to the mass. Tl'fls is called a 
“starter.” From two to five pounds of “starter” .ire usually reijuired for 
each one hundred pounds of milk. The <legree of ripening is ascertained 
by measuring the ({uantity of lactic a<id present. 'I'he a< i<l (ondition of the 
milk is testcfl by means of a rennet jireparalion an<l if the milk will coagu- 
late, w'hen thus tested, in about one minute or a little more it is an ’indication 
• that a sufficient amount of acid has been de\ eloped to add the rennet for the 
proper coagulation of the milk. It is imfiortant to have the milk in just the 
right condition in order that the proper ojx'ralions in cheese making may 
go on uniformly. Care must be taken, how'cvcr, not to have tin) much lactic 
acid in the milk. For instance, 0.2 of one jiercent is too great, and such 
a milk is very liable to give trouble in subsequent operations. la the curding 
of milk by rennet the temfierature should lx; kept lx*twcen 82 and 86 degrees. 
The amount of rennet extract, of course, varies with its character and strength,* 
and this is best determined by the cheese maker’s exfXTimenting in order 
that the proper quantity to be added to the great mass of milk may be ktiown 
beforehand. A sufficient quantity of rennet extract should l>e ased to oirdle 
the milk in fifteen or twenty minutes for a quick-curing cheese, and in thirty 
to forty minutes for a slow-curing cheese. The rennet extrac ts in common usa 
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are added at the rate of from one-half to five ounces for looo pounds of milk. 
Before adding, the extract should be diluted with from 20 to 40 times its 
volume of water at a temperature of from 85 to 90 degrees. The rennet thus 
diluted acts with uniformity on the milk, preventing the production of curd 
of a lumpy character. Previous to adding the rennet extract the mass of 
milk is thoroughly stirred in order to mix the fat therewith and the dilute 
rennet added evenly and slowly with constant stirring which is continued for 
several minutes. A gentle stirring of the surface of the milk should be con- 
tinued until the curd is at least half formed, in order that the fat may not 
separate. After the stirring is finished, a cloth is placed over the top of the 
vat to keep the surface of the milk from cooling, and the milk is then left 
undisturbed until the coagulation is complete. The coagulation goes on 
gradually until the whole mass of milk is one solid coagulum produced by the 
changing of casein into paracasein. 

Cutting the Curd . — In order that the whey may be separated it is necessary 
that the curd be cut into pieces. The smaller the pieces of curd, the more 
rapidly will the whey escape. As soon as the curd is formed it shows a ten- 
dency to contract and this tends to force out the whey. By cutting the extent 
of the surface from which the whey can exude is amplified and the rapidity 
of the process is enormously increased. The time for cutting the curd is a 
point of great importance and is determined by the ?5kill and experience of 
the cheese maker. If the curd is cut when it is too soft there may be a large 
loss of fat and a decreased yield of cheese. If the curd is too hard the whey 
Is more difficultly removed and the quality of the cheeses is not so fine. The 
following test is used to determine when the curd is in the right condition to 
tut. The end of the index finger is inserted obliquely into the curd half an 
inch or more and then slowly raised toward the surface. If the curd breaks 
apart with a clean fracture without leaving any particles on the finger and the 
whey which exudes from the broken surface is clear and not milky it shows 
the proper time has come for cutting. Specially devised knives are used for « 
cutting the curd, which leave it in small cul^es of about one-half inch surface. 
Skill in the use of the cutting knife is imjiortant and can only be acquired 
by proper experience. 

Heating the Curd . — As soon as the curd is cut the whey begins to go out 
of it and the*curd settles to the bottom of the vat, the whey being of a higher 
specific gravity than the curd. After the pieces of curd sink to the bottom 
*the surface easily reunites and, when broken apart, additional fat is lost. As 
soon, therefore, as the curd is cut the whole mass is kept in gentle motion by 
hand stirring or with a wire basket designed for the purpose, care being taken 
to avoid breaking or comminuting the cubes. When properly stirred the 
ifhey appears clear and is free of small particles of curd. 

The -urd contracts and hardens during this pt;ocess, and soon reaches a 
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condition when the surface does not adhere so readily. The vat should be 
kept warm during the process of separation of the whey, the temperature 
being raised to about 90 degrees and hnaily, toward the last, to 98 degrees, 
alx)ut blood heat. 

Separating the Curd . — ^The precipitated curd is left in contact wdth the whey 
for some lime, and during this period some of the lactic acid in the whey 
unites with the paracasein. The setting of the curd is finishe<l when a small 
mass which has been squeezed in the hand to remove the whey is pressed 
agaiast a bar of iron heated to little short of redness, and it Is found that there 
is left, adhering to the iron, fine silky threads. These threads are formed 
by the compound of lactic acid and paracasein, and the more of this compound 
there is the longer will the strings l)e. When the curd shows by the hot iron 
lest strings one-eighth inch long it is an index that the time has arrived for the 
separation of the curd from the whey. 

Gathering the Curd . — After the whey is removed the cubes of curd are left 
in the bottom of the vat until they mat or pack together, a process which is 
technically known as cheddaring. The curd is sometimes removed from 
the vat and placed on a special apparatus for this puiq)ose called a curd-sink. 
When the curd has matted together, forming a solid mass, It is cut into blocks 
8X8X12 inches. These blocks are turned in the vat in order to facilitate 
the removal of more*whey. The blocks of curd are carefully placed one 
over the other until they form a large mass. 

The process of solidifying or cheddaring accomplishes two purjx)ses: 

First, the whey is ex|)elled to a considerable extent and, seednd, the lactic 
acid unites with more of the curd, changing not only its chemical com|)osition 
but also its physical state from a spongy, tough, rublx^r-like consistence, 
with a high water content, to a mass having a smooth, velvety appearance 
and feeling, and a soft, somewhat plastic con.>istency. 

Milling the Curd . — This process consists in cutting the lumj)s 6f curd into 
small pieces in order to introduce tHe salt and to handle it more readily when 
it is to be placed in hoops for pressing. This pn)cess is conducted in S[>ecial 
mills which avoid, in so far as possible, the loss of fat. 

Sailing and Prc5jmg.~Salt is added for several purposes, chiefly for flavor- 
ing, but it also has other uses. It aids in removing the whey, — it hardens 
the curd and it checks or retards the formation of lactic a«d. E.xcessive 
salting, however, is injurious. From 2J to 3 pounds of salt should be added 
to the curd made from looo pounds of milk. Before putting in the press the 
curd is cooled to a temperature of about 80 degrees, and after putting iqU) the 
mold it is subjected to pressure to give if a proper form, rather than to remove 
the whey which is practically all gone by this time. If the whey has not been 
properly removed before the cheese goes into the press it Ls almost impossible 
to get it out then. Th^ pressure should' be uniform and continued for at 
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least twenty-four hours. If a screw is used the pressure should be light at 
first and gradually increased. After the cheese has been in the press about 
an hour it is removed, turned, a cloth adjusted about it, and the entire surface 
wiped carefully with a cloth wrung out of hot water. 

The sizes In which American cheeses are made depends largely upon the 
market, the more common size being 15 inches in diameter, and the cheese 
weighs from 60 to 65 pounds. There is also a very large manufacture of 
cheeses seven inches in diameter, known as “Young Americas” and weighing 
only from 8 to 10 pounds. 

Curing . — The higher the temperature to which cheese is exposed in curing 
the more rapidly the curing process takes place, but the poorer the quality 
of the cheese. Experience has shown that a low temperature, 55 degrees F. 
or even less, gives much better results, although it requires a greater length 
of time. If cured at a higher temperature the fat is apt to exude, and will not 
be evenly distributed in the cheese. It is, therefore, more profitable, as well 
as better for the consumer, to cure at low temperatures, producing a supe- 
rior quality with less loss of moisture and a cheese which sells for a better 
price. 

Moisture in the Curing Cellar . — The cellar in which the curing takes place 
should contain air with a proper degree of moisture. The relative percentage 
of moisture in the air as compared with the total ameVunt which it can hold 
should be from 65 to 75. This is determined by placing in the curing room 
a hygrometer which registers the degree of saturation. 

Qualities bf American Cheese. — The quality of cheeses is judged by (i) 
flavor, (a) body, (3) texture, (4) color, and (5) general apj>earance. In regard 
to flavor it is impossible to describe what is meant. Only the connoisseur 
can determine properly whether a cheese has a flavor which is sound, healthy, 
and indicative of the highest quality. The cheese flavor should be free from 
any admixture of other flavors. Cheese resembles butter in this respect, that 
it absorbs and then gives off foreign flsh'ors with great facility. Therefore 
in the whole process of cheese making care must be exercised to exclude 
every odor or flavor of an undesirable character from the cheese house. 

Flavor . — Under flawr one may also describe tastfe, which should be of that 
biting, incisive character due to proper development of ripening and its 
attendant ba<^terial and enzymic products. The various foreign flavors in 
cheese, may be due to the odor of cows or the stable or may suggest “rotten 
<!ggs, ” or it may be the flavor pf rancid butter due to the decomposition of 
butter fat in the cheese. 

Body . — This is also a term which j*t is difficult to define. An American 
cheese is said to have a perfect body when it is solid, firm, and smooth in 
substance. This quality is ascertained by pressing the cheese between the 
fingers. When it does not press down evenly between the finger and thumb 
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it is said technically to be “corky.*' It is smooth when it feels like velvet 
and is not harsh or gritty. 

Texture . — The term texture applied to American cheese refers mainly to 
its compactness. It is nearly related to !x)dy. The texture may be line 
and close or porous. The texture is |>erfect when a cut surface of the inside 
of the cheese presents to the eye a solid, compact, continuous appearance, 
free from breaks, holes, or lumps. Cheese should not show any visible or 
separated moisture or fat. The texture of American cheese should be 
smooth, free from breaks, and fairly hard. The bandage should be 
smooth and neat, extending over the edge on each end of the cheese aliout 
two inches. 

Color . — A true and unadulterated cheese should have only the ct)lor of the 
ihilk from which it is made, and any other color incident to rii>ening which 
is usually green. Unfortunately cheeses of American origin are often arti- 
ficially colored. An over-deep yellowish or reddish tint, therefore, should 
be regarded as a mark of inferiority. Artificially colore<J cheese should 
not rank as high on the market as that of a natural tint, which is much 
more pleasing to the eye and much less objectionable to the aesthetic taste. 
Color is often added to conceal inferiority in the milk used. 

The sides of the cheese should be straight and of uniform height all around. 

The following scale«of points is used in judging cheese, according to the 
above qualities: Flavor, 45 to 50; texture, 30 to 35; color, 10 to 15; 
general appearance, 5 to 15. ^ 

Cream Cheese. — This is a soft cheese which is rapidlw growing in 
ptipularity. It is made from rich milk or milk and cream mixed together. 
It resembles in general Neufchatel, but it is richer in butter fat and 
is put up in a different form. The temperature of the room in which the 
cheese is made is quite important. It should be kept as nearly as possible 
at 75 degrees. The milk Ls first warmed to 70 degrees and run 'through a 
separator by means of which the cr^m is taken out, together with one-half 
the volume of milk. This makes either dilute cream or very rich milk, as 
you may choose to call it. The cream is heated to 84 degrees and about four 
or five ounces of rennet extract added per thousand pounds. The rennet is 
carefully and gradually stirred into the mixture, using about fifteen minutes 
• for the addition. The mass is then allowed to remain at rest^ntil whey is 
seen around the sides. The whey is then removed by draining, the resulting 
curd pressed and mixed with about 3 percent of salt. The cheese ii 
not subjected to a curing process. It is molded into rolls from 3 to 4 inches in 
length, wrapped in thin paper and tinfoil, and in this condition packed fnr 
shipment. 

Manufacture of Foreign Types of Cheese in the United States.—The 

improvement of cheeses made in the United States by securing different forms 
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of ferments and utilizing the best method of setting, pressing the curd, and 
ripening used in other countries is worthy of all encouragement. Unfor- 
tunately a disposition has arisen in our country of giving the names of foreign 
varieties to the domestic articles. Many fancy domestic cheeses are sold 
under strictly foreign names such as Cheddar, Stilton, Cheshire, Schweitzer, 
Limburger, Camembert, Brie, Roquefort, etc. In fact there seems to be no 
limitation upon the adoption of a name already identified with a distinct 
type and locality. Such a tendency is greatly to be regretted and perhaps it 
is only necessary to point out to our people the ethical offense which they 
are committing by such practices to secure their discontinuance. It is, how- 
ever, a perfectly legitimate undertaking to import the ferments which produce 
the famous cheeses of the world and utilize them to the fullest extent in cheeses 
of American origin. This, however, should be done in such a way as to care- 
fully avoid applying the name of the original article to the domestic product. 
Perhaps it would be no ethical offense or not a very great one to place upon 
the labels of the cheese products a statement that they are of the same type 
as the foreign product they imitate. This, however, should be an explanatory 
phrase and not a part of the label which attracts principal attention. It is 
far better that a manufacturer should adopt some local name which would 
become identified with his product, and thus become a valuable trade-mark. 
The attempt to pass domestic cheese under foreign names is an offense 
against good ethics and also against the law. It is nothing more nor less 
than misbranding, and cannot be justified even in the absence of a law for- 
bidding it. • 

Success with Foreign Ferments . — Considerable success has attended the 
introduction of the foreign processes into the United States, together with the 
ferments which produce the cheeses abroad. The environment, how’ever, 
cannot be imported and therefore the ferments may rapidly assimilate differ- 
ent propehics under changed conditions, and the continued imj^rtation of 
fresh ferments may be neces.sary to preserve the tj'pe of cheese. Some of 
the principal types of foreign cheeses made in the United States are those 
which are mentioned above. A particularly excellent study has been made 
of the process of making a Camembert type of cheese in this country. (Bu- 
reau of Animal Industry, Bulletin 71, 1905.) This particular cheese is a 
type of Camembert which is made at the Storrs Agricultural Experiment 
Station of Connecticut. For these experiments a cheese maker familiar 
Vrith the Camembert manufacture in France was secured. The method of 
making the cheese and also of separating the curd and ripening was as nearly 
as possible like that used in France.^ The style of the packages was the same, 
so that from external appearances it would be quite difiBcult to distinguish 
them from the genuine Camembert cheese of France. The success attend- 
ing these experiments shows that it is poSsibk to improve domestic cheeses 
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by scientific effort in the direction of using the proper ferments. These soft 
cheeses made in Connecticut were of good quality and had something of 
the flavor and type of the Camembert itself, though it was not difficult for 
even a novice to distinguish the two varieties from one another. 

These studies above referred to have resulted in a marked degree of prog- 
ress in the knowledge of the real changes which take place in the rij)ening of 
cheeses. The officials in charge of the work differ somewhat with the author 
in respect to the character of the product, claiming that the making of Cara- 
embert cheese is not dependent upon uniform conditions obtained only in 
certain localities but rather on securing the proper cultures and conditions 
which are possible almost anywhere. The fact of the case is that the cheeses 
made at the Connecticut station are probably made under much more scien- 
tific conditions and much more rigid control than the real Camembert cheese 
made in France. The success which attended these efforts is only a proof of 
the statement made above that the introduction of these processes for making 
fancy cheeses in this country will doubtless result in the development of 
types of American origin of peculiar flavor and quality. Such cheeses when 
properly named and not confused with those of foreign origin will Imome 
quite as familiar and well known, both at home and abroad. (Bureau of 
Animal Industry, Bulletin 82, iqo6.) 

Sage Cheese.-— Thfe consumption of the variety of cheese known as sage 
cheese is not very large at the present time in the United States and is re- 
stricted to certain localities, yet it is rapidly growing in favor. Consumers 
who are accustt)med to it are willing to pay a larger price for it thifn for ordinary 
cheese. Sage cheese is made exactly in the same manner as that described for 
the manufacture of Cheddar. The flavor of sage is imparlc<l in three different 
ways, first, by adding the sage extract or tea to the milk; second, by adding 
the extract to the curd before salting; third, by adding the sage leaves to the 
curd before salting. The latter method is found to be the most ^tisfactorx' 
requiring the least amount of sage ten give any definite flavor. Three ounces of 
.sage leaves are found to be sufficient to flavor the curd from 1000 pounds of 
milk. The stems and impurities of the sage leaves are carefully remewed 
and the leaves ground to a fine powder before mixing with the curd (Michi- 
gan Board of Agriculture, 1904). 

Principal Cheeses of England. — The principal English chee.ses are 
Stilton, Cheshire, Cheddar, double and single, Gloucester, Derby, and Leices- 
ter. According to Dr. Voelcker, the finest flavored chee.se is Cheshire, whic^ 
differs from any other in being made from milk which is perfectly sweet, 
and some authors think its peculiar aroma is due to this fact. On the 
contrary, the more general opinion is that the be.sl cheeses are made from 
milk slightly sour rather than that which is perfectly sweet. 

Cheshire cheese is manufactured by mixing the evening milk, which b 
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kept cool over nighty with the morning milk^ and then warming the mixture 
until the temperature is about 90 degrees. The proper quantity of rennet is 
added and when the cheese is to be extremely yellow also some annotto. 
After thoroughly mixing, the mass is left for nearly an hour, by which time 
the coagulation is completed. The next operation is the breaking down or 
cutting up of the fresh curd, and this is an important process. Upon the 
care which is exercised in doing this depends in a large measure the richness 
and quality of the finished product. When properly manipulated the whey 
which is separated will be of a greenish color and clear, while the proper 
combination of milk fat and casein which is secured in separating the whey 
will make a cheese of first class quality. The curd is so dense as to naturally 
separate from the whey by deposition, and the latter is thus drawn off by a 
stopcock properly placed in the vat. The curd is then placed upon a cloth 
stretched over lattice work in order that the separation of the whey may be 
complete. Finally before passing to the cheese house the curd is treated with 
eight ounces of salt to twenty pounds of curd. After the cheese is molded it 
is placed in a warm room for one or two days, and then taken to the press 
house where it is subjected to the usual pressure. The pressing process is 
continued by wrapping the cheese in dry cloths and subjecting to new pressure 
every day for five or six days. The cheese, is then removed to the ripening 
cellar where it is turned two or three times a week. It is ri|)e and rearly for 
consumption in less than one year. There arc a great many variations from 
this method of making Cheshire cheese, but they all follow the same general 
plan. ‘ 

Manujacture oj Cheddar Cheese. — The Cheddar cheese is made in various 
parts of England though chiefly in Somerset, the ])eriod of manufacture 
extending from April to November. Cheddar cheeses are made in large 
sizes varying from 60 to 100 pounds each. The temperature of precipitation 
for Chedd^ cheese is somewhat le.ss than for the Cheshire cheese, being 
about 80 degrees. Rennet is used solely.' in the coagulation, lactic acid not 
being liked for that purpose. In the making of Cheddar often some of 
the fat escapes in the whey and this is afterwards collected and made into 
butter. Two pounds of salt to too pounds of curd are used. 

Derby cheese is a name applied to cheese made in Derby. The Cheddar 
systeip of making it is usually employed. 

Gloster cheeses arc made on the same plan as that of the Derby and do not 
nteed any further description. 

Leicester cheese is a variety of cheese which is very popular and made 
chiefly in the county of Leicester. The coagulation of Leicester cheese is made 
at a little lower temperature than that previously described, varying from 76 to 
84 degrees. The curd is allowed to stand for about one-half hour before it 
is broken up and the whey separated. The best manufacturers of cheese 
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disapprove of the use of artihcial coloring and it may be said that eventually 
it is pretty certain that all cheese makers will come to the same conclusion. 
The use of coloring matter in cheese, even of annotto, adds nothing to its 
richness, and tends to deceive the customer into thinking tliat the milk em- 
ployed was richer in cream than it really was. The Leicester cheeses are 
small in size compared with Cheddar. About eleven jx)unds of milk are used 
to make an ordinary cheese. 

Stilton cheese is probably the most familiar and highly prized of all English 
varieties. It is not always to be obtained, and many imitations of Stilton 
are made and l)ear its name. The name it bears is from the name of the town 
where it was first, and is now, made. It is a cheese which has Ix'en known for 
about a century and a quarter. It is principally made Ix'twecn March and 
.September and solely from the milk of cows fed on natural pasture, that Ls, 
for the finest variety. The use of artificial food for the cows is at once detected 
in a change for the worse in the character of the cheese. At first the remnet 
emjiloyed was made from the stomachs of lambs instead of cows and in the 
olden times the cheeses were not toiisidered to lie sulficiently mellow anil rij)e 
until they were two years old and e.xhibited sjMits of green in the interior. 

The most approved mixlern process of manufacture is mixing the morning 
and evening milk and bringing it to a temjKTature of 79 degrees. Rennet is 
then added and the nftss allowed to stand for about an hour and a half. The 
curd is removed into cloths .set in frames for the purpo.se of allowing the W'hey 
to sejiarate. Usually about an hour is allowed for the natural separation. 
The cloths are then tightened and drawn clo.ser in order to prftdiue a .slight 
pressure and placed in a cheese tub, several of them together, where they are 
allowed to remain for twelve hours. Usually a longer time is allowed Ixfore 
the curd is cut up. The salt is added in jirofxirtion of one pound to 60 pounds 
of fresh curd. The curd is then pkiced in tin cylinders with |XTforated sides, 
the cylinder being 12 inches deep and 12 inches in diameter, and put in a room 
at about 65 degrees to favor the separation of the whey which requires from 
«ix to seven days. The cheeses are then removed from the cylinders, brought 
into pro|)er shajx; by a knife and wrapped with strong cotton cloth and allowed 
to remain for twelve days longer when they are removed to the drying room 
and kept at 65 degrees. During this process the original curd placed in the 
cell loses aI>out one-half its weight so that ten pf)unds of curd in^the end make 
five pounds of cheese. A very common method also is to make cheese twice 
a day from morning milk and evening milk separately. Extra cream is oftfli 
added in making Stilton cheese, only whole milk or milk and added cream 
being used. The principal point to be coasidcred with curing is the regulation 
of the temperature. 

Other varieties of cheese which are known in England are mostly named 
from the localities where they are produced and partake in general of the 
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character of cheeses already described. These arc Lancastershirc, Wenslcy- 
dale, skimmed milk cheese, butter milk cheese, potato cheese, and various 
forms of soft cheese or those used without being allowed to ripen for any 
length of time. 

Varieties of Cheese Made in France.— There is a general idea that 
France is pre-eminently a cheese making country and this is true in so far as the 
making of certain brands of cheese which have international reputations is 
concerned. France, however, according to statistics, imports a larger quantity 
of cheese than she exports though probably the value of her exports is greatet 
than the imports because of the high character and price of the exported 
articles. 

Manujacture oj Camemhert—'Vhc first cheese of this variety was made 
in 1791 by Marie Fontaine on a farm in the community of Camembert, near 
Vimontiers, The period of manufacture of Camembert cheese extends 
from March to September. It is made from whole cow’s milk from which 
none of the cream has been extracted. The rennet is added at the temj)erature 
at which the milk comes from the cow as nearly as possible and the milk is 
artificially heated, the morning and evening milk being mixed, to this tem- 
perature. After the addition of rennet the milk is gently stirred for two or 
three minutes, a wooden cover placed over the pan, and left for five or six 
hours. The curd is sufficiently set when touched with the finger it does not 
adhere thereto. The curd is removed from the pan by a spoon and put into 
cylindrical metal molds open at the end and from these molds the whey is 
allowed to estape. It requires about two liters of milk to make one cheese. 
The whey is allowed to drain for about two days. After that time the mold 
is turned, a little fine white salt placed upon the top and allowed to drain for 
another day. After about 48 hours the cheeses are taken from the molds 
and salted. They are then placed in the drying room upon racks covered 
with straw*. The drying room must be well ventilated and the air which is 
blown in for ventilation must be strained to be free of dust and insects. Care 
is taken also to exclude the sunlight, as this is very injurious to the proper 
development and ripening of cheese. The cheese remains in the dryer from 
30 to 35 days. The ripening cellar is the next point to which the cheese is 
removed, and this cellar is kept as nearly as possible at 50 degrees F. The 
cheeses remam in the ripening cellar about 30 days, during which time they are 
frequently turned and carefully watched. The progress of the fermentation 
which takes place in the cheese is indicated by its appearance. In modem 
times the manufacture of Camembert cheese is continued practically through- 
out the whole year, but the artificially ripened cheese, that is, made during the 
winter by the aid of artificial heat, does. not compare in quality with the 
product which is naturally ripened during the summer months. The manu- 
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facture of Camembert cheese has extended to a considerable distance frim 
the original village, but it is all made in that part of France. 

EmmeiUhaUr Cheese . — Emmen thaler cheese is a variety of Swiss cheese of 
the same type as Gruy^re. It is sometimes called the “cart-wheel'* cheese 
on account of its immense size. These cheeses are sometimes three or four 
feet in diameter and of a disk-like shape, something like a wooden wheel 
sawed out of a round tree. It is a cheese which was originally made in Switzer- 
land, although the manufacture of it has spread over into that part of France 
bordering Switzerland. It has the general character of Swiss cheese in 
texture, also in composition and nutritive value. 

Brie Cheese . — This is one of the most famous of French cheeses. It is 
made in the form of a round flat mass about i 6 inches in diameter for the 
grande Brie and 12 inches in diameter for the petite Brie. The thickness 
of the cheese is about one inch. The method of preparation is not very greatly 
different from that of cheeses in general. During the curing process, as in 
the case of Camembert, mould develops, especially on the outside of the cheese, 
and the change which goes on in the interior breaks down the casein, forming 
a creamy mass of a strong, piquant flavor. The mould which grows upon 
the outside of Brie cheese gives it a strong odor which reminds one of decom- 
position. Brie cheese might be said to resemble in general properties the 
Camembert variety of cheese. 

Roquefort cheese is a very popular cheese made in France from sheep's 
milk. When properly ri[>ened it shows a green mould. It is made in a par- 
ticular way at Roquefort, and according to Kdnig has the following 
composition: 


Water, 

Fat, 

Proteids, . . 
Lactic acid, 
Ash 


36 85 j)crccnt 
10 . 61 *' 

25*25 “ 

i.yo “ 

5*39 “ ' . 


Port Du Saht . — This variety of cfecese has a most deserving popularity, 
not only upon the Continent but in the United States. It is, however, not so 
generally known in this country as the Roquefort and Camembert varieties. 
It was long manufactured by a secret process by the Trappist monks of 
Bricquebec in the Department of Manchc. 

The secret of the manufacture of this variety of cheese is guarded with the 
eame jealousy by the monks as is the secret of making the chartreuse liqueur. 
Port Du Salut is always put up in very small packages of cylindrical form,# 
flat, and about one inch in thickness. The cheese has a numljer of holes, in 
which it resembles the Swiss cheese. Its flesh, however, is mellow, and does 
not have the toughness nor solidity which characterizes the flesh of Swiss 
cheese. Although the monks' secret has been well guarded the general method 
of its manufacture has been described (“ Cheese and Cheese Making," by Jas. 
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Long and John Benson). The milk is brought to a temperature of degrees 
F., and is treated with rennet in such a way as to separate the curd in about 
one-haJf hour. The separation of whey is secured in the usual manner, 
.first, by allowing broken curd to stand, and afterwards by pressure. A 
peculiar form of pressure is said to be used by the monks, — a number of 
screws are placed side by side on a beam and a number of cheeses may be 
pressed at the same time. The pressure is applied solely by the hands and 
80 is not very severe. After pressure the cheeses are placed in a ripening 
cellar, which is kept at about 54 degrees F. Care is taken in the ripening that 
the cheese does not become too dry. 

Pont VFMqiie cheese is well known upon the Continent, especially in 
France where it is made. It takes its name from the village where the manu- 
facture is carried on, which is not very fur from Havre. The cheese is usually 
put up in a square or oblong package about one inch in thickness and of a 
size weighing about one pound. It has a tough crust and may be kept for 
some time after it is ripe with safety. The milk is set at a temperature of 
88 degrees and a sufficient amount of rennet added to produce precipitation 
of the curd in about fifteen minutes. 

When the curd is stiff enough to be cut and removed it is placed upon a mat 
made of rye straw through which the whey is allowed to filter. As the whey 
runs off the curd becomes tougher and the mat is brought together in such 
a way as to e.xert gentle pressure. This separation of the whey is continued 
until the curd can be placed in metal molds which vary in size according to 
the size of the intended cheeses. The cheese is ripened at a temperature of 
about 58 degrees in a humid cellar so as not to lose too much water. 

Cervais cheese belongs strictly to the family of fancy cheese, being made 
of a mixture of milk and cream. It is produced in large quantities in France 
and finds almost an exclusive domestic market. It is named for its manu- 
facturer, 'M. Gervais. The mixture is .set at a very low temperature, aliout 
65 degrees. The rennet w'hich is usetl is diluted with water and added in 
small quantities so that the curd does not separate for eight or ten hours. The 
whey is separated in a cloth bag and under very gentle pressure. The 
cheeses are usually sold in only a partially rijie state and the cheese 
combines the flavor of both cheese and cream. 

Bondon cheese is another cheese which is made largely in the region of 
Rouen. The size of the cheese is usually ver}' small, from seven to nine being 
• made from a gallon of milk. The method of manufacture is more hke that 
of Gervais and differs from it chiefly in being made solely from milk instead 
of a mixture of milk and cream. 

Limbwger Cheese . — Limburger cheese is one of the most famous of the 
different varieties of foreign cheese, chiefly because of its bad odor. This 
odor is due to specific forms of ferments introduced during the ripening 
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process. Generally Limburger cheese is made from pure milk, but occasion- 
ally skimmed or partially skimmed milk is used. The milk is set at rather 
a high temperature, from 92 to 100 degrees. After the coagulation has taken 
place the curd is broken into pieces the size of a hen’s egg and allowed to settle 
to the bottom of the kettle as the whey separates. In England a copper kettle 
is usually employed for the testing vessel. After the whey has separated the 
curd is taken out and placed in rectangular molds with perforated bottoms, 
then laid on tables so that the remaining iK)rtion of the whey may drain off. 
The molds are turned from time to time to promote the separation of the whey 
and to make the cheeses keep their form. The cheeses are ne.xt placed in 
lows on a flat table with thin pieces of boards between them and subjected to 
light pressure. During this time they are saltc^d by api)lying salt externally 
and rubbing the surface at frequent interv’als for three or four days. The 
salt dissolves and permeates the mass. During the salting and pressing 
the cheeses are kept at a uniform tem|)erature of about 60 degrees. The 
curing takes place in cellars, well ventilated but very moist, at a tem|)erature 
of about 60 degrees. As the cheeses ripen they grow' soft. The curd takes 
on its characteri.stic greasy appearance at the time of the ripening, becoming, 
at first, a yellow and then a reddish yellow. The softening begins on the 
outside and proceeds toward the center and the chee.se is considered to be 
marketable when one-fourth of it has taken on its characteristic texture. 
The softening of Limburger cheese is due to a ferment which breaks down into 
a soft mass the casein or paracasein of which the cheese is largely comjxised. 
By using the same kind of ferments and by following the same process, imita- 
tions of Limburger cheese are made in the United States and other countries. 
These imitations, how'ever, never equal the original in the character of the 
product nor in flavor or taste, and should not bear the name of the real article. 


COMPOSITIOX OF LIMBl RtiFR CHKESE. 


Water, 

Fat, 

Casein pnxiurts, 

Milk sugar and undetermined, 
Ash, 


*•* 



Limburger cheese was first made in the Province of Luttick in Belgium. 
It has, however, come to be considered chiefly as of Germa* production. 
The chief cause of the putrefactive fermentation which takes place in Limbur- 
ger cheese is the extremely moist condition in which it is kept. For thb 
purpose the atmosphere of the ripening cellar should \)c almost saturated 
with aqueous vapor, containing at least ^95 percent of its maximum degree 
of saturation. This moist atmosphere, together with the low temperature 
at which the curing takes place, keeps the cheese soft and promotes the putri- 
feaive ferments. Under these conditions the surface soon begins to get 



«tO VTT^r and imx PKODDCTS AND OLEOMARGARINE. 

ihtey and soft and changes from white to a reddish yellow. This diange 
makes its way to the center, converting the harsh curd to a soft condition. 
The time required for this softening of the cheese is from four to six weeks. 
(“Cheese Making,” by John W. Decker.) 

Edam Cheese . — Edam cheese is one of the most famous of the cheeses of 
Holland. It is made at the town of Edam, situated on the Zuyder 2 ^e, about 
twelve miles northeast of Amsterdam. The milk from which Edam cheese 
is made should be properly acidified as has already been described. The 
coagulation takes place and the curd is separated by much the same method 
as is used in the manufacture of Cheddar cheese. The curd is held for a time 
in the vat in a granular condition in order to develop greater acidity and until 
it will string one-half inch or one inch on the hot iron already described. It is 
then ready for the mold. The molds are of such a character as to give the 
cheese a spherical shape about six inches in diameter. Each cheese weighs 
about four pounds. It has a perfectly solid texture and its flavor is something 
like that of old Cheddar, except that it is a little more salty and somewhat 
harder. It is cured at a temperature of about 6o degrees and at a humidity 
of about 8o degrees. The curing period is somewhat longer than for most 
cheeses, lasting about eight or ten months and even a year. A slow curing 
is particularly necessary in the production of Edam cheese. 

Coating with Paraffine . — In the curing of cheese l^ometimes it is coated 
with paraffine to avoid loss of weight. Coating with paraffine does not neces- 
sarily interfere with the character of the cheese, though it is probable that it 
must interfere in some way with the normal ferments. Paraffine is wholly 
indigestible and may produce injurious effects if swallowed with the cheese. 
(“Farmers’ Bulletins,” Nos. 186-190.) 

Fancy Cheeses.— There is a large number of cheeses made in which cream 
enters as a prominent part. It is difficult to give these any particular name 
and the term “ fancy cheese ” has been applied to this form of cheese as a whole. 
They are usually put up in small packivges or little pots and thus form an 
article of diet quite distinct from the large pre.ss cheese of commerce. In fact 
they are intended more for condimental purposes and to be eaten in something 
of the same manner as butter rather than cheese. These cheeses usually 
are sold for a much higher price and, therefore, can be regarded more as a 
luxury than as a regular article of diet. 

It might be well to mention some of the more particular varieties of these 
fancy cheeses. 

Gruyire.—Gruyhre is a cheese made in Switzerland, where it is much prized 
snd from where it is sent to the various parts of the world. It is a pressed 
:heese of a somewhat larger size than thp fancy cheeses already desaibed, 
ind it is difficult to say whether or not it should find a place among them. 

Parmesan . — Parmesan is a variety of cheese made in Italy. It is ab^ut 
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the same size as Gruyh-c and thus has an intermediate place between the 
large pressed cheeses of commerce and the fancy cheeses alxive mentioned. 

Gorgonzoia is an Italian cheese mottled by a chromogenic j)enicillium much 
like Roquefort. It is in one scn.se a fancy cheese and yet is made in such 
quantities as to l^clong rather to the commercial varieties. It is manufactured 
chiefly in Lombardy. 

Bacterial Activity in Cheese. — Modern science has led to the ( (mclusion 
that the ripening of cheese is due principally to bacterial activity. The 
changes which take place in the chemical and phy.sical properties of chec.se 
materials, the flavor and aroma which are develope<l, the production of mould 
and other growths are marks of the activity of organisms of ditTerent character, 
living and unorganized. Due credit must lx; given totheenzymic (unorganized) 
action in these processes and the enzymes arc not regarded as living organisms 
but, on the other hand, as catalytic agents inducing chemical changes similar 
to those pr(xiuced in starch by the action of diastase. I'hc jx^culiar flavors 
of cheeses which are found in different kinds have been ascribed in late years 
almost exclusively to the character of bacterial activity. This assumption 
is perhaps correct, but it must not be forgotten in this connection that the 
same species of bacteria, in changed environments, does not always produce 
the same results. The activities of bacteria arc |X‘culiarly .sensitive to the 
environment, such as <?hange of temixrature, physical conditions of different 
kinds, locality, and other factors of a complex nature, making uj) the total 
conditions in which the organisms live. For this rea.son the attempt.^ to 
produce fxculiar cheeses which belong in particular localities in* other locali- 
ties have not been gustatorily even if technically successful. It is true that 
cheeses may be made of the types mentioned, having .some of the general char- 
acteristics but lacking that indescribable something which after all gives 
true character. Just as it is imix).s.sible to make a Rhine wine in California 
or a Bordeaux wine in New York .so is it imi)ossible to make a Ched’dar cheese 
in Ohio or a Camembert cheese in ^Connecticut. 

Number of Bacteria. — 'Fhe number of bacteria, per gram, which appear in 
cheese varie.s according to the age of the chee.se, conditions under which it is 
made, temperature, etc. The usual numlx;r of bacteria in one gram of 
cheese varies from five hundred thousand to nearly one hundred million 
(21st Annual Report of the Wi.sconsin Agricultural Experiment Station). 

Aging does not seem to increase the number of organisms, since it has been 
found by some observers that the maximum number pre.sent in cheese i/ 
found at the time it is taken from the pre.ss. It is difficult also to properly 
sample a cheese for the numl)er of bacterii\, since they are unequally distributed 
in different parts thereof, and the trior, by means of which the .sample is .secured, 
may show largely differing numbers in different parts of the same cheese. 
During the process of curing, especially if the curing be at a high temperature, 
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file fijmbcr of organisms decreases. At first the decrease is very rapid and 
then becomes slower as the cheese becomes riper. The decrease in the 
number of bacteria when the temperature of curing is raised Ls somewhat 
contrary to expectations. It has been found that when a cheese is taken from 
cold storage, say at 24 degrees F., and placed in a temperature of 60 degrees 
F., the decline in the number of bacteria is always greater than when the 
cheese is retained at the lower temperature. This may be due to the fact 
that bacteria which have been developed at a low temperature may lose 
their vitality at a higher one. Furthermore, the development of flavor does 
not seem to depend upon the number of organisms since the peculiar 
flavor of cheese is more rapidly developed at the higher temperature, pro- 
vided it be not too high, although this be attended with a diminution in 
the number of organisms. Evidently the conditions which favor the meta- 
bolic activities of organisms also favor their destruction, since when they have 
performed their functions they undergo natural disintegration. The character 
of cheese is such that when it is once formed there is no more opportunity 
given for a rapid proliferation of the organisms. 

It may be found, however, that the development of bacterial life is not the 
sole or perhaps not the dominant factor in the development of flavors and 
aromas in cheeses but that this process is due very largely to the enzymic 
activities obtained from the rennet and which pre-exist* in the milk. 

Chemical Changes Which Take Place During the Ripening of the 
Cheese. — Loss oj Weight . — During the process of ripening of cheese there 
is consideralflc loss of weight, amounting to from 15 to 20 percent of the total 
weight of the fresh product. This loss is due chiefly to the eva[)oration of 
water, while in the fermentation which takes place volatile bodies are formed 
which also escape witli the water. For instance, any free gas, either carbon 
dioxid, hydrogen, or nitrogen, which is produced will escai)e, likewise any 
alcohol which Is formed will at least partially volatilize. There may be 
also a slight loss due to mechanical attritwn, but that is not of any consequence. 
Owing to the loss of water some of the constituents which may diminish in 
actual quantity have their percentages [)ro|)ortionately increased. These 
changes arc illustrated by the following analytical data: 

\Vat»h, Prothn. Fat, Milk Si uar. Ash. 


Fresh rheese 40.47 24.80 28 1.65 5.43 

In the dry substance, 41.62 46.09 

^Same cheese one year old, 33.12 27.35 3^-7^ 2.q6 4.87 

In the dry substance, 40.89 47.40 


The quantity of water which is lost in part depends upon the temperature 
of the store house and the dryness of the air. The loss of w'ater should not 
be too great, otherwise the cheese would be dry and the ripening process would 
not go on in a proper manner. In some of the processes which take place 
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during th« ripening of cheese water is formed. If, therefore, there is no loss 
of weight during the process of ripening, the ripened cheese would have more 
water than the fresh cheese and this would impair the qualit)' of the product 
The loss of a certain part of water, namely, from 15 to 20 percent must be 
regarded as an advantage in the production of cheese. 

Changes in the Protein . — The most important chemical changes, from a 
digestive point of view, which take place in the cheese are those which the 
protein undergoes. This protein substance consists chiefly of casein and 
undergoes profound alteration due to enzymic action during the process of 
ripening. The casein which when dry naturally forms a leathery, tough 
material changes into a more soluble and softer product, and during this 
change there are prtKJuced aromas and flavors which add much to the value 
of the cheese for edible purposes. 

The character of the coagulation of the cheese originally has much to do 
with the general changes which the pnxiuct undergoes during fermentation. 
The cheese makers for this reason must pay sj)ecial attention to the rennet 
which they employ in the production of the precipitate. One of the most 
im[X)rtant of the changes which the casein undergoes is that which results 
in the production of ammonia. This indicates a complete decomposition of 
the protein substance, at least in part, so that the total amount of protein 
which is lost as such rRay reach as high as 25 or 30 })ercent of that present 
in the original cheese. There are also produced notable quantities of lucin 
and other nitrogenous compounds soluble in alcohol. In general it may 
be said that the changes in the nitrogen constituents of cheese ^re extremely 
helpful to digestion. Not only is the protein of ripened clieese more soluble 
but even the parts which remain unchanged as far as the protein constituent 
is concerned are so affected by the action of fermentation as to render them 
more readily subject to the action of the digestive ferments in the alimentary 
canal. There is a popular superstition that the use of cheese at the end of a 
meal helps to digest the other food which has given rise to the adage “Cheese, 
thou mighty elf, digesting all things but thyself.’^ There is a base of scientific 
truth in this expression since in rijic cheese the enzymes remain still in an 
active form and when taken into the stomach must necessarily exercise an 
influence of considerable magnitude ujion the process of digestion. The 
'custom, therefore, which is so universal, of finishing a dinner Vith a bit of 
cheese is evidently based upon sound physiological as well as gastronomical 
principles. * 

Changes in the Fat.— The chemical changes which the fat undergoes in the 
process of ripening the cheese are also, of considerable imfxirtancc. It is 
claimed by some authors that additional fat is produced from the casein 
during the process of ripening, which is the cause of the lardy api>earance of 
lome cheeses. Many observers have found in ripened cheese a larger per- 
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ceotage of fat than that which was noticed in the fresh cheese. This 
appMiJt increase, however, may be due to analytical error, since in the fresh 
cheese the fat becomes entangled with highly insoluble caseous matter and is 
difficult of extraction, whereas after the ripening of the cheese and degra- 
dation and breaking up of the caseous tissues the fat is much more readily 
extracted. While it is not impossible that fat should be formed by the fer- 
mentation of the casein it does not seem that it is probable. 

In examinations which were made of fresh and ripened cheese of the variety 
known as Roquefort there was found in the dry substance of the fresh cheese 
40.80 |)ercent of protein and 53.91 percent of fat. In the same cheese 
after it was quite old there was found in the dry substance 37.78 percent of 
protein and 56.14 percent of fat. Thc.se data serve to bear out the theory 
that fat is formed from the protein. On the contrary, it must be remembered 
that in the fermentation of the protein a number of volatile bodies are formed, 
especially ammonia, and thus the diminution in the percentage of protein is 
probably due to the loss of volatile bodies, and the increase in the quantity of 
fat is therefore a relative one, probably, and not absolute. There is no doubt, 
however, of the fact that the quantity or character of the fat does change 
considerably during the process of rii)ening. There is no reason for supposing 
that the fat alone of all the contents of cheese escapes enzymic action. It 
is profoundly changed in its character by the fermcHitations to which it is 
subjected, and this change, while it unsuits the fat for butter, may probably 
make it more palatable and desirable in cheese. 

Digestibility of Cheese. — Reference has already been made to the fact 
that in the ripening of cheese the protein of the milk, consisting principally 
of casein, undergoes certain changes which apparently, at least, increase its 
digestibility. I use the word “apparent” because the flavor and aromas 
which arc produced in the ripening of a cheese act as condimental substances 
and thus haturally excite the glands which secrete the digestive enzymes to 
greater activity. Therefore the increated digestibility may be due in part 
to the increased activity of the digestive ferments as above described rather 
than to the changes in the casein itself. It must be admitted, however, that 
these changes during ripening tend to make the casein more granular, softer, 
and to convert it into compounds more easily acted upon, and are thus favor- 
able to increased digestibility. Experimental studies have shown that in a 
well ripened American cheese of the Cheddar type 93 percent of the protein 
*^resent in the cheese and 95 percent of the fat are digested. Artificial 
digestion experiments have also shown that the pancreas ferments have 
much more effect upon cheese digestion than the peptic, showing that the 
cheese is acted upop more in the small intestines, perhaps, than in the stomach. 
Attention must also be paid to idiosyncrasies in these cases, as there are many 
people who find it impossible to digest cheese in any form. The eating of 
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lai)^ quantities than are necessar)^ also tends to derange the digestive organa* 
A well ripened cheese, therefore, should be eaten rather as a condimental 
substance than as an actual food product, tliough its value as a food is fully 
attested. (“Farmers* Bulletin,** No. 162.) 

Effect of Cold Storage on the Curing of Cheese.— Attention has been 
called, in the description of different methods of making varieties of cheeses, 
to the ordinary^ temperature at which cheeses are cured. In European coun- 
tries these temperatures are maintained without the use of artificial means. 
In the United States it is difficult to maintain a very low temperature in summer 
time without the use of artificial refrigerators. Experimental studies have 
determined that when the temperature of ripening or storage is reduced to a 
considerable extent below that usually specified for the standard varieties of 
cheese the quality of the cheese is preserved although the time of riiHjning is 
very much prolonged. The artificial curing of cheese has been secured at as 
low a temperature as 40 degrees. There is also less loss of weight in cheese 
cured at this low temperature. It is evident that in the curing of cheese the 
temperature should not be reiluced below a point which prevents proper 
enzymic activity. After the cheese is ripened the temperature of storage may 
be reduced to the freezing [xiint or even lower. 

Preparations of Casein. — Properly in connection with cheese prepa- 
rations may be mentioned those [jrcKlucts which are ol a food value, procured 
from casein itself. The precipitated casein is prepared for the market by wash- 
ing, drying, and grinding to a fine |)owder, and is then sometimes called protein 
flour. Sanose is a mixture consisting of alx)ut 80 percent of Casein and 20 
percent of the protein derived from the white of egg. The addition of the 
white of egg enables the casein to remain in susj)en.sion when mixed with 
water and thus causes the preparation to resemble milk. Casein prejiarations 
of this form are practically insoluble in water and, therefore, perhaps are not 
the best forms of nitrogenous food for invalids. To avoid this insdlubility the 
casein has been combined w ith alkalies and the preparations are known as nutrose 
and eucasein. Plasma is also a preparation of casein with alkalies which are 
added in sufficient quantities to give 7 percent of ash. These ca.seinates, as they 
are sometimes called, that is, combinations of casein with alkalies, are soluble 
in water and are found to be to a certain extent digestible and nutritive prepara- 
tions. Casumen and sanatogen are other preparations of casein ^ith alkalies or 
glycero-phosphate. Wonderful claims are made by manufacturers concerning 
the digestibility and nutritive properties of these preparations. It is doubtful, 
however, if they have much greater value, if any, than natural casein in the 
form of milk or as ripened in cheese. Preparations of this kind usually appeal 
strongly to those who suffer from digestive disorders and therefore high- 
sounding names, which are given to practically the same preparations, lead the 
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seeker after health often to try the same substance under a dozen different 
appellations. These remarks are not made for the purpose of decrying in 
any way the merits which these preparations may have but only to illustrate 
a very marked tendency on the part of many people to attribute extreme 
virtues to ordinary food substances which are sold under attractive and some- 
times deceptive names and whose properties and virtues are advertised in 
an expert manner, Because a food substance consists almost wholly of pure 
protein is no indication whatever of its exceptionally high food value. Protein 
is only one form of food and a concentrated ration of protein in any of these 
forms is just as likely to do harm as good. For emergency rations, for economy 
in transportation, and for certain disejised conditions of the digestive organs 
these preparations are undoubtedly valuable, but they have little claim upon 
the general public in a state of health as staple articles of diet. They are 
much more nutritive than the extracts of beef and other meats which have 
obtained a vogue wholly out of proportion to their dietetic or medicinal value. 
(“Foods and Principles of Dietetics,” by Robert Hutchinson.) 

Cheese Compounds. — The trade in manipulated cheese is one of some 
magnitude. The cured cheese of commerce is reduced to the state of a 
paste, mixed with butter sometimes and also regrettably with a preservative, 
usually borax, packed in small vessels, and sold under some distinctive 
or proprietary name. When not chemically preserved there is no objection 
from a sanitary point of view to such a product. It is in a form convenient 
for use,' easily trans|X)rtable, and well suited to use at a picnic or during travel. 
Many peopl5 are fond of these preparations, preferring them even to the 
natural cheese. The price of such products, however, is usually much greater 
than that of the natural cheese, and for this reason they are not likely to come 
into general use. 

Consumption of Cheese. — Cheesd is by no means as generally consumed 
in the Urfited States as it is in many European countries. No matter how 
poor the peasant may be in Europe chee^ is not unknown to his diet. When 
not used directly as a food its condimental properties are utilized. It is grated 
into the soup or used to season the macaroni or to add zest to the simple dessert. 
Its condimental value should be better understood among our people and it 
may be used with great economy in the replacement of meat in many cases. The 
more general'teaching of scientific dair)'ing in the agricultural schools of our 
country ought to improve the character of our product and increase its con- 
iMmption. One of the obstacles which has impeded the growth of cheese- 
eating in the United States is the lack of knowledge among our farmers of the 
proper methods of cheesemaking in a small way. The establishment of the 
neighborhood cheese factory has already led to a marked increase of the area 
In which cheese is made. 
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BARLEY (Gknvs Honleum). 

In the United States barley is not used to any extent as human food. It 
has all the nutritive properties of the common cereals and may l)e considered 
as a food product, although its chief use is in the making of fermented bev- 
erages which will Ixj dcscril)ed in full in the second volume. 

Barley is cultivate<l chiefly in the northern and western portions of the 
United States and is similar to the oat in this respect, that when the grain is 
threshed by the ordinary process the first layer of chaff is not separated, and, 
therefore, it goes into the market unhulled. There are varieties of nake <1 
barley which are not ’much cultivated. The cultivateil varieties {Hordcum 
sativum Pers.) belong practically to one si)ecies, although there are very many 
different varieties grown. 

The character of barley best suitefi to malting will be discussed in the 
second volume. 

Acrmge and Yield oj Barley— Tht area jilanted to barley in the United 
States and other statistical data relating thereto for the year 1909 arc as 


follows: 

Acreage, 

Yield per acre, . . . 
Total production, 
Price per bushel,. 
Value of crop, . . . 


7,011,000 

24.3 bushels 

170.284.000 “ 
55.2 cents 

93.971.000 dollars 


Composition of a Typical Unhulled Barley— From a comparative 
study of a numl^cr of samples of .American barley the following numl)ers are 
regarded as typical of the composition of the unhulled barley grown in the 
United States: 


Weight of 100 kernels, 

Moisture 

Protein, 

Ether extract, 

Crude fiber, 

Ash, 

Starch and sugar, etc., 

• ai7 


4.53 grams 
10.85 j)crcent 


3.85 : 

, 2,50 • 

.69.55 “ 
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any dust which they co^itain is blown out by a current of air. The sifted 
grains pass next to the scouring machines, in which they are thoroughly 
scoured, cleaned, and polished. From these machines the grains pass to a 
separator containing magnets, by means of which any pieces of metal, in the 
form of nails, screws, pieces of wire, etc., are removed. 

The grains next pass through a steam dryer for removing the greater portion 
of the water employed for the scouring. As soon as they are dry they are 
again treated to a blast of air, which removes any dirt, dust, or light particles 
which may have been detached during the process of drying. The grains 
next pass to the shelling rolls, where the greater part of the outer hulls is re- 
moved. This process is accomplished by means of an apparatus which is 
called a sieve scalper. After the separation of the outer hulls the residue of 
the material passes to a drying chamber, where the moisture is reduced to 
about 10 percent, thus insuring the keeping qualities of the flour. After dry- 
ing the grains are ready for the rolls. After entering the rolls the process is 
practically the same as that which is employed in milling wheat, consisting 
of a series of breaks and reductions, with the attendant bolting and grading 
and this process is prolonged until the flour is practically removed from the 
feed or middlings. The sifting cloths used in the bolting of buckwheat flour 
are somewhat coarser than those for wheat, and this allows some of the dark 
particles of the inner hulls to pass into the flour, which gives it a dark color 
on baking. It is quite possible to make a buckwheat flour as white as that 
from wheat, but in this country the public taste requires a darker product, so 
that the white flour does not readily sell. The requisite degree of darkness is 
secured by using bolting cloths which will allow a part of the inner hulls 
(middlings) to pass into the flour. Two grades of flour are generally produced 
— a whiter one in which finer cloths are used, and a darker flour made by using 
coarser bolting cloths, allowing larger quantities of middlings to passthrough. 
The outer ‘hulls which are first removed are used for fuel, although from their 
composition it is seen that they contain aJarge quantity of carbohydrates and 
might be very profitably used in connection with some highly nitrogenous 
food, such as cottonseed meal or flaxseed meal for feeding cattle. The 
middlings are used principally as cattle food, and e.specially by dair}'men. 

The above process, while it makes a white and fine-looking flour, is not to be 
compared with the meal made in the old-fashioned way of grinding betw^eei? 
stones and separating the principal part of the outer hull by bolting. This old 
fashioned flour is more nutritious, that is, it contains more fat and protein, 
has a greater fuel value, or in other w'ords has a greater number of caloriei 
and makes a much more palatable cake than the fine modern flour. 

Buckwheat Cakes.— Buckwheat cakes are prepared from batter made bj 
mixing buckwheat flour into a paste of the proper consistency, seeding it with 
yeast, and allowing it to remain in a moderately warm place until fermenta* 
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tion takes place. The proteins of buckwheat have some agglutinating power, 
and thus, when treated as above, make a cake capable of a considerable degree 
of aeration. Baking powders are often used as a substitute for yeast and per- 
mit of preparation in a few minutes instead of waiting for the fermentation 
above mentioned. The product made in this way cannot be considerefl so 
palatable or nutritious its the old-fashioned product. The batter is baked 
on a smooth hot iron or soapstone, |K)lished and kept bright in order 
to prevent the sticking of the cake. The proper polishing of the iron 
is a better means of preventing sticking than greasing. The Ixitter is 
poured over the smooth iron and is of a consistency to flatten out without 
help and to form a film over the baking iron, which produces a cake abw^ut one- 
fourth of an inch in thickness. The cake is to lx? turned as soon as the side 
in contact with the iron is brown. It is evident that in this baking process 
there can be no very profound change in the .starch granules, but thischxs not 
ap|)ear to materially interfere with the digestibility of the jirmluct. Buck- 
wheat cakes are eaten hot, usually with butter and sirup. Maple sirup, .sorghum 
sirup, or cane sirup in a pure state are highly jirized for use with buckwheat 
cakes. These sirups are both condimental and nutritious. Mixed .sirups 
made of glucose, melted brown sugar, or mola.sses,or mi.xluresof all these bodies 
are more commonly furnished to the consumer than the ])ure sirup mentioned 
above. Honey is also used very extensively as a condimental flavor for cakes 
of this kind. 

Adulterations. — There is proliably no bread or cake making material 
which is subjected to more extensive adulteration than buckSvheat flour. 
Much of what is .‘'old as buckwheat flour may be regardcil as imitations 
of that substance. Mixtures of rye flour, Indian corn flour, wheal flour, and 
other ground cereals are u.sed as a substitute for buckwheat. There can l>e no 
objection from the hygienic point of view to such substitutes but the use of 
these mixtures under the name of buckwheat can be regarded iil no other 
light than as an unpardonable frauds' 

Detection of Adulterations. — There is rarely any mineral adulteration 
practiced with buckwheat flour and if .so it is easily detected Viy Incineration. 
Any content of ash, unless baking jiowder has l>een used, alK)ve 2 percent may 
be regarded with suspicion as indicating an admixture of some mineral sub- 
’stance. The cereal flours used for adulteration are readily detected by the 
microscope in the hands of an experienced observer. The field of the micro- 
scope has only to t>e compared with the microscopic apixarance of genuine* 
buckwheat starch in order to detect the added substance. 

Buckwheat Starch.— The microscopic api)earance of buckwheat starch 
is shown in the accompanying figure. The granules of buckwheat starch 
are very characteristic. They consist of chains or groups of more or less 
angular granules with a well defined nucleus, and without rings or with 
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very faint rings. The contour of buckwheat starch is more angular than that 
of any other common cereal with the exception of maize and rice; it is this 
and the relative size which enable the observer to distinguish it from other 
starches. The size of the granules is quite uniform, varying usually only 
from 10 to 15 microns* in diameter. In so far as the angular appearance 
is concerned the granules of buckwheat starch have a general resemblance 
to those of maize and rice and oats, but a comparison under the microscope 



Fio. 33 .— Buckwheat Starch, X 7oo,~~{Courtesj/ of Bureau of Chemistry.) 


of the three starches reveals lines of distinction which with a little practice 
would prevent the observer from drawing a false conclusion. 

INDIAN CORN {Zea mays). 

Next to wheat the most important cereal used as a human food in the United 
States is Indian corn. According to the magnitude of the crop, Indian corn ' 
is the leading cereal of the country. Statistical data on the production of 
Indian corn in the United States during 1909 are given in the following table, 


Acreage, 108,771,000 

Yield per acre 25.5 bushels 

Production, 2,772,376,000 “ 

Viduc per bushel, 1 59.6 cents 

Total value at farm, 1,652,822,000 dollars 


♦A micron b one thousandth of a millimeter. 


MAIZE. 


223 


Indian com is universally employed as food throughout all parts of the 
country, but more especially in the South, where the daily dietary is rarely 
complete without one or more meals in which Indian corn is served in some 
form or other. Although it is grown much more extensively in the North than 
in the South, it is not so generally used as human food. Iiuiian corn grows in 
all kinds of soil and produces, under favorable conditions, large yields in all 
|)arts of the country. It is the most important agricultural crop of many stales, 
namely, Indiana, Illinois, Iowa, Missouri, and Kansas. It is planted in the 
late winter and spring in different parts of the country. The planting season 
varies from January in Florida to June in Maine and Minnesota and the earlier 
varieties will mature in 1 20 days. 

Maize is a crop which requires an abundance of rainfall and a high tem- 
perature during the growing season. Maize is planted in rows about three 
and one-half feet apart and in hills of about the same distance apart, or it may 
be drilled between the rows so that one stalk grows a distance of alx)ut from 
nine inches to a foot from its fellows. It requires constant cultivation during 
the early period of its growth and a careful preparation of the seed bed. Good 
farmers give from four to seven cultivations to the growing crop. The field 
must be kept free of weeds and in good tilth to secure the l>est results. 

Many hundreds of analyses of the maize kernel have been made, but a com- 
bination of them all in the following data may be regarded as typical of the 
Indian corn grown in this country. 


Weight of 100 kernels, 38 grams 

Moisture, 10.75 IX'rcfnt 

Ether e.xtract, 4.25 “ 

Protein, 10.00 “ 

Fiber, 1.75 “ 

Ash, 1.50 “ 

Starch and sugar, etc 71.75 “ 


The consideration of the aliove data .shows that Indian corn is a ration in 
which the protein is rather low. In oth^r words, the quotient of carbohydrates 
and fat divided by protein is rather large. It is a food product which is particu- 
larly well suited to furnish heat and energy and supfK)rt a high degree of muscu- 
lar exertion. For this reason it is a fexx] prtxJucl which is particularly well 
adapted to men engaged in hard manual lalx)r. 

Varieties. — There are many distinct varieties of Indian com. •Sturtevant 
has published a description of several hundred. These varieties are classified 
under various subspecies. The polymorphic species, Zea maySy according to 
Sturtevant, can be divided into a number of groups which, on account of their 
well defined and persistent characters, may be considered as presenting specific 
claims and may properly receive specife nomenclature. The grouping adopted 
is founded upon the internal structure of the kernel for cultivated varieties, 
and the presence of a husk to the kernel in the assumed aboriginal form. 
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Hence Sturtevant offers the names Zea tunicata for the husk-kernel fonn8» 
Zea everta for the popcorn, Zea induraia for the flint corns, Zea indetUakt 
for the dent corns, Zea amylacea for the soft corns, and Zea saccharata for 
the sweet corns. 

Argument in favor of the specific claims for these groups is based primarily 
on the convenience thus attained; secondarily, on the absence or rarity of in- 
termediate or connecting forms, so far as present data extend, and also on the 
antiquity of the separation. It seems almost certain that in the order of evolu- 
tion (excluding from consideration the puzzling sweet corn group) progress 



Fio. a4.~SBCTioN OP Raw Popcorn, xy>.-^(CoHrtrsv of Bureau of Chemistry.') 
Shows cells with the hinall angular starch grains closely packed together witiiin them. 


has been from the pops, through the flints and the dents, to the softs. Cer- 
. tainly the soft corns in some of their varieties present a kernel that is larger, 
softer, and less fitted to the struggle with natural conditions than is the kernel 
from any of the other groups. Yet soft corns are the prevailing form in the 
• mummy burials of Peru and of our Southwestern states. The popcorn, on 
the contrary, has stronger regerminative powers than have the other groups, 
is better fitted to contend against natural vicissitudes, and is the kind that has 
been reported as found growing wild in Mexico under the name of Coyote com, 
Zea canina Watts. 

Some of these subdivisions may not be accepted by botanists, but they aif 
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convenient for purposes of description. The principal field \'arieties which 
are grown are the flint corn, Zeu induraUi^ and the dent corn, Zea indefUata» 


POPCORN. 

This variety of maize is used very largely in the United States as a delicacy, 
and with sugar and cream as a dessert. It is a hard, small-grained variety 
t'hich has the property, when heated, of expltwling with a very great enlarge- 



Fig. 3v— Sbctjon or Toitorn in First Stack of Popfinc, Showing Pariiam.v Fxpandkd 
Starch Grains am> ku*ri rH) Cki.i. Wails. X \<^ —{Courtesy of fiutrau uj Lkfmtstry.) 

ment of the starch grain, prtxlucing a soft and very delicate cdil>le material 
which is highly prized. 

In the raw popcorn the starch grains are packed together very clo.sely 
•within the cells. Wlien popping l^egins there is an expanding of the starch 
grains, producing a cavity nearly circukir in form in each grain. This causes 
a rupturing of the cell walls, though fragments are plainly visible in the etirl)* 
stages. In the fully expanded or |X)p|)ed kernel the starch grains have ex- 
panded until each is about half or two-thirds as large as the original cells 
of the endosperm. The cell wafl^ at this stage are practically obliterated 
as far as detection in a section is concerned. The exploding of the starch 
grains is influenced by the water content of the kernel. It must not be too 

i6 • 
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wet nor too dry; about zo or 12 percent is the proper content of moisture. 
These changes are beautifully shown in the accompanying microphotographs, 
Figs. 24, 25, and 26, by Mr. Howard, of the Bureau of Chemistry. 


Ftc. afi.—SnclioN op Fi»i.ly Popped Popcorn. X 150. — iCot/rirsy of Purcaa of Chemistry ) 
The fully expanded starch grains arc nearly half an large a.s the original cells in which they were 
contained. ' 



SWEET CORN. 

This is a variety of maize which develops a high sugar content and is eaten 
while the starch is yet soft, in other woMs, in an unripe state. It is a food 
product of immense importance in the United States, although almost unknown 
in Europe. The content of sugar varies from 5 to 8 percent in the fresh, soft 
kernel. The sugar which is present in the kernel rapidly disappears after the 
husking or removal from the stalk. In order to secure the maximum sweetness 
thecorn should be cooked and eaten as soon as possible after removal from 
the stalk. Where it is not possible to do this it should be placed in cold stor- 
age after removal from the stalk and remain unhusked until it is ready for 
cooking. Green corn is universally eaten hot. It is usually cooked by boiling 
in water, although it may also be roasted before the fire. It has a high food 
value, and the composition of the grains of fresh, soft, green com is shown in 
the following table; 
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Composiiion oj Fresh Green Indian Com: 

Moisture, 

Starch 

Sugars 

Protein 

Crude fiber, 

Ash, 

Fat, 


73.00 percent 
CV50 “ 
O.oo “ 


5.00 
1 .20 
.70 
.no 


ii 

a 


Maize Proteins. — The proteins of maize are composed principally of l\v<? 
zeins. The two forms are differentiated by their behavior toward alcohol. 
The first form constitutes the zein soluble in alcohol and the .second the zeiD 
in.soluble in alcohol. There are two other proteins in maize existing in smal? 
quantities which have been named myosin and vitellin, resi^cctively. Thert 
is also a third unnamed variety and small quantities of albumin. 

Variation in Maize, under Different Climatic Conditions.— It is pos.si- 
ble that most of the varieties and subvarieties of maize are sim])ly the existing 
standard varieties modified by changing environments. There are certain 
conditions of climate, soil, and distribution of rainfall which tend to pHuluce 
a large, starchy, soft grain, while other conditions teinl to j^nKluce a small, hard 
grain richer in protein. The variations of importance are lliose of the car- 
bohydrates and the protein, which are complementary, since as the ])rotein 
rises the carbohydrates* fall in relative ])roportion. 'Fhere is abo a marked 
variation in the carbohydrates, due to variety and dimatic conditions combined. 
It is, for instance, the in(Tease of the sugar at the expense of the starch that 
[>roduccs the body known as sweet maize eaten in the green stat(^, as already 
described. Even in the sweet \ariely the relative j)roportion of sugar varies 
in different localities and under different conditions of growth. 

Early Varieties. — There are certain varieties of maize which are of especial 
value on account of their early maturation. This is a proj)erty extremely val- 
uable in the sweet variety of maize or that eaten in the green state, .^ince it is 
important to get these varieties into th* market as early as j>ossible and to con- 
tinue them as long as possible. This is secured by planting the early variety 
at the earliest date ix)ssible and planting later maturing varieties at intervals 
thereafter. By the selection of varieties of different |>eriods of maturing it is 
possible in the climate of Washington to <>ffer green corn from neighboring 
fields on the market from July until the advent of a killing frost whifh is usually 
the last of October or first of November. This.gives a period of nearly four 
months during w'hich the green corn may l>c delivered to the local market. • 
Further south the j-x^rioci of supply is longer. 

Canned Corn. — Immense quantities o^ green corn arc growm for the pur- 
pose of canning in order to supply the market during the closed .season. The 
canning industry for green corn is located chiefly in the north. In the eastern 
states the industry is of great importance, from Maryland to Maine. The 
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northern-grown corns are often preferred as they are sup]:M)sed to be sweeter 
and more palatable. In the central western states, northern Indiana, Michi- 
gan, Wisconsin, northern Illinois, and Iowa are the principal centers of the 
canning industry, although it is practised to a greater or less extent in almost 
all parts of the country. 

Adulterations of Canned Com.— Unfortunately in the canning process 
of corn additions have been made to the product which are of an objectionable 
nature. Chief among these is the use of bleaching agents such as sulfur in 
the form of burnt sulfur or of sulfite or bisulfite of soda or potash. These 
bleaching agents impart to the corn a white color which some consumers prefer, 
but at the expense of introducing a substance which must he regarded as delete- 
rious to health. Still more objectionable is the practice of using saccharin in- 
stead of sugar as a .sweetening agent. Saccharin is a coal tar product which 
has an intense, sweet taste, very persistent, and when used alone becomes dis- 
agreeable. A very small quantity of it is sufficient to impart a very sweet 
taste to the canned corn at a much less expense than could be secured by using 
the pure sugar. This form of adulteration is extremely reprehensible both be- 
cause it deceives the consumer and adds a substance which by most h)'gicnists 
is regarded as prejudicial to health. The bleaching agent and the artificial 
sweetener are wholly unnecessary. The manufacturers of sweet corn are 
expected to use the best and freshest and sweetest materials and cannot be ex- 
cused for tami>ering with them in any way which cither produces deception or 
injury to health. 

Sugar added to make an ordinary corn taste like sweet corn is to be regarded 
as an adulteration unless its use is noted on the label. 

M aize starch is also often added to sweet corn at the time of canning and 
this practice can only be regarded as an adulteration. 

Detection of Adulterations in Sweet Corn.— Test for Suljuroiis Acid.— 
To about 25 grams of the sample (with the addition of water, if necessar}') 
placed in a 200-c.c. Krlenmeyer flask, add some pure zinc and several cubic 
centimeters of hydrochloric acid. In the presence of sulfites, hydrogen sulfid 
will be generated and may be tested for with lead paper. Traces of metallic 
sulfids are occasionally present in vegetables, and by the above test will indi- 
cate sulfites. Hence ix)sitive results obtained by this method should be veri- 
fied by the distillation method.* It is always advisable to make the quan- 
titative determination of sulfites, owing to the danger that the test may be’ 
* due to traces of sulfids. A trace is not to be considered sufficient as indicat- 
ing either a bleaching agent or a preservative. 

Detection 0} Saccharin ,] — Add frpm 25 to 40 c.c. of water to about 20 grams 
of the sample; macerate and strain through muslin; acidify with 2 c.c. of 

♦ U. S. Dept, of Agri., Bureau of Chemistry Bulletin 107, Revised, page 187. 
f/ftfd., page 182. 
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sulfuric acid (i to 3) and extract with ether. Separate the ether layer, allow 
the ether to evaporate spontaneously, and take up the residue with water. If 
saccharin be present its presence will be indicated by the sweet taste imtxirted 
to the water. To confirm this test add from one to two grams of sodium 
hydroxid, and place the dish in an oil kith. Maintain the temjieraiure of 
the oil at 250® C. for 20 minutes, when the siccharin will lie converted 
Into salicylic acid. After cooling and acidifying with sulfuric acid, extract 
in the usual way and test for salicylic acid. I'his test, of course, presupposes 
the absence of salicylic acid in the original sample. If salicylic acid is jiresent 
m the original sample it must be removed before making the test for sactharin. 



Starch of Indian Com. — Maize starch has iharai tcrislics which enable 
it to lie easily detected by the mit rosco|)e. 'I'he granule.s of this starch are of a 
more uniform size than those of wheat, being from 20 to microns in 
diameter. Occasionally very much smaller granules occur which probably 
are more of the original size and which have iieen arrested in growth by the 
ripening of the grain. The granules of maize starch are more or less [xilyhedral 
in form with round angles. The only common cereal starch which they can 
be mistaken for is rice, but they are generally larger than the granules of rice. 
Under the microscope with» ordinary light they give only the faintest sign of 
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rings but show in most cases a well developed hilum, which is at times star- 
shaped or like an irregular cross, while at other times it has the appearance of 
a circular depression. The maize starch granule is a type of the angular, as 
the wheat is of the sphere or spheroid form. The characteristic appearance 
of maize starch kernels is shown in the accompanying Fig. 27. Viewed with 
polarized light the starch grains of Indian corn present deep, well marked 
crosses, which divide each grain into four distinct parts as shown in Fig. 28. 
It is interesting to note that the angularity of maize starch is greatly in- 
fluenced by the hardness of the kernels from which the grains are taken. 
The hard varieties, such as popcorn, have very angular grains while those 
from soft varieties have a great many almost spherical forms. 



Fig. a8 .— Starch Grains of Indian Corn, vndkr Polarized Light. X ^—{Courlfs^ <if 
Bureau q/' C hemistry.) 

Maize Flour (Corn Meal ), — Formerly the maize kernel was ground between 
stones, bolted to remove the bran, and the maize flour or corn meal thus pro- 
duced used directly as a human food. Mtxlern milling operations have 
changed the method of producing maize flour so that not only is the outer bran 
removed but also, to a large extent, the germ itself, thus diminishing the 
quantity of fat in the prepared meal. This is notably true of the maize 
flour which is prepared for exportation. ’ Leaving in the flour such a large 
quantity of fat tends to produce rancidity during shipment. To avoid any 
change of a deleterious nature w'hich the flour may undergo during shipment, 
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it is also frequently kiln-dried before l^ing sent to foreign shores and even 
when intended for domestic consumption at points remote from the mill. 

Wliile this preparation of maize dour is doubtless important for transporta- 
tion purposes, it impairs the palatability and nutritive value of the j)roduct. 
It is advisable to continue to have the maize dour prepared in the old-fashioned 
way and sent directly into consumption. 

Method of Preparation,— One method of preparing the maize dour is as 
follows; The grains are broken into large pieces and dried with steam heat at a 
temperature of from 105° to 1 10° T. (22r^-2^g° F.). The mass while still hot 
passes into a mill comfX)sed of two stones which revolve raj)idly in op|>osite 
directions. The smaller portions of the meal, which have been- reduced to a 
kind of gum by the high tem|)eralure, are separated by this process from the 
covering or the bran of the kernel. small mass of the starchy matter leaves 
the mill in the form of small noodles, which are freed from any particles of 
bran by sifting. In this manner a mass is obtained which is quite free from 
fiber and fat. 

The com|X)sition of maize meal prepared by the above process is as follows: 


Moisture, 

Protein, 

Ether extrat t, 

Ash 

Filx'r 

Starch, sugar, and dextrin, 


. 0- 70 percent 
.n.OS “ 

I.JQ “ 

, .()C “ 


This method of preparing maize meal is not used to any extent in this country, 
but is said to be commonly employe<l in (lermany. • 

Composition of Maize Flour. — The color of maize dour depends upon 
the color of the com from which it is produced,-~jl may be white or yellow. 
The starch granules when heated in water to 62.5° C. swell up and become 
deformed, except a few, usually the small ones, whidi resist the action of 
water at that tem{>erature. The starch granules of maize dour under jiolar- 
ized light present a black cross, vei^' marked and very distinct when the field 
is obscured. When viewed under polarized light with a selenite plate the 
starch grains of maize are colored red with a green cross or reciprocally, and 
this coloration is very brilliant. 

As has already been said, the composition of Indian corn meal made by the 
old-fashioned method of grinding and removing only the brar? is practically 
that of the whole grain itself. 

The composition of degerminated maize meal (Indian com dour) is 
shown by the following average data: 


Moisture, 

Protein, 

Ether extract, 

Ash 

Piter, 

Starch and sugar, — t 

C&lories calculated on the moist meal,. 


12.57 percent 
7*3 " 

1-33 “ 

.61 


.87 

78.36 

3^37 
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The above data show that the refined Indian corn meal has lost more than 
three-fourths of its fat, a large portion of its mineral matter, and also a very 
considerable proportion of its protein, due to the separation of the bran which 
is extremely rich in protein and the germ which is rich both in oil and protein. 
A mere glance at the data shows that this refined Indian corn meal is much less 
nutritious than the natural meal in so far as its content of tissue-forming bodies 
and its faculty to furnish heat and energy are concerned. In other words, the 
calories are very much lower than in the natural corn meal. This is another 
reason for urging our people to return to the consumption of the old-fashioned 
material. 

The Adulteration of Indian Com Meal. — Owing to the cheapness of 
Indian corn in so far as is known there is no adulteration practiced. The 
refined Indian corn Hour itself is sometimes used as an adulteration for l)uck- 
wheat flour, wheat flour, and other cereal flours, but has not itself been sub- 
jected to adulteration. 

Com Bread {Indian Corn Bread). — C'orn bread is a very common diet 
among all classes of people in the southern states and also to a consideral)le 
extent in the north. 

Owing to the lack of agglutinating powers of the nitrogenous constituents of 
Indian corn flour, corn bread cannot be aerated or raised, as is the case with 
wheat bread. It is often eaten in an unleavened state. It may be partially 
leavened by the usual agent, namely, yeast or a chemical baking powder. 
Two varieties of bread are very commonly used, namely, that made of white 
flour or meal*and that made of yellow. There is ap[)arently no difference in 
the nutritive values of these two kinds. Some consumers prefer the white 
loaf and some the yelhnv. 

Composition of Indian Com Bread.— The composition of bread depends 
upon w'hether the whole grain flour is used from which only the coarse bran 
has been rbmoved by bolting or whether the decorticated and degerminated 
meal is used. In the first case bread is made richer in fat and protein and in 
the second case richer in starch. In the bread will also be found the materials 
used in its preparation, namely, salt, lard or other fats, milk, yeast, or baking 
powder residues. The best bread is made from the freshly ground flour of the 
whole grain from w'hich only the outer covering, namely, the coarse bran has 
been removed? As offered at many of our hotels and some private houses, corn 
bread has been so manipulated as to lose a large part of its palatability, with- 
dut any compensating improvement of its nutritive properties. 


OATS (Genus. Arena), 

This cereal is an important food product, being used very largely in Europe, 
especially in Scotland, and also very extensively in this country as human food. 



chief use of oats is for cattle food, especially for horses. It is extraordi- 
narily rich in its nutritive constituents and, therefore, is prized highly as a food 
in the building and restoration of nitrogen tissues, such as the muscles. The 
variety in common cultivation is Avetui sativa L. 

Oats are grown in almost every part of the United States, but chiefly in the 
northern and western jwrtions. In the southern states the crop is ]>lanted in 
the late autumn or early winter. In the northern states it is clnefly a spring 
crop, being sown early in the spring as soon as the ground is in fair condition. 
The oat crop is one which requires a rather abundant anti well-distributed rain- 
fall. A spring^ drought is very detrimental to the growth of oats, much more 
so than wheat or rye. It is a crop which is well suited to be grown under 
irrigation. 

There are many varieties of oats in cultivation, but in general charatteristics 
they all correspond to one description. The husk adheres iirml\' to tlic grain, 
and when threshed the grain of a common variety of oat carries the first layer 
of husk or chaff with it. Oats, as bought in the market, tlierefore, consist not 
only of the kernel or grain but also of this outer, chaffy envelojK*. ddu* magni- 
tude of the crop in the United States is very great, but only an inconsideraldc 
projMirtion of the whole is used for human food, and this chielly in some form 
of oatmeal. The statistics of the crop grown in the I'nited Stales during 
1909 are given in the /"ollowing table: 


A( rca^e, 204 ,000 

Yield per acre, bushels .to ^ 

I’otai yield, bushels, .... 1,007,^^.000 

Price per bushel, merits 40,5 

Total value at farm, $408,174,000 


Ratio of Kernel to Hull. — Numerous examinations of unhulled oats show 
that the average jiercentage of kernel to hull for 100 })arls is as 7.^ to 27. In 
the oats grown in the western states the jiroportion of kernel is relatively higher 
and in the southern states lower. 

In ti:? analytical process if the hull or thaff is ground with the grain the jiro- 
portion of fiber or crude cellulose is very considerably higher than in the class 
of cereals ground without the chaff. The mean rom}K>sition of unhulled ker- 
nels of oats of American growth is represented by the following table: 


Weight of 100 unhullcd grains, 2 . 0 ? gftms 

Moisture, 10.0b |>t’r( ent 

Protein, 12-15 “ 

Ether extract, 4-35 

Crude fiber, 12.07 “ 

Ash, 3 46 “ 

Starch and sugar, 57-93 ” 


A Study of the above data shows that the flour of unhulled oats is rich in fat, 
fiber, and ash. The large percentage of fiber and ash is due to a great degree 
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to the composition of the hulls or chaff. The fat or oil comes chiefly from the 
germ. 

Composition of Hulled Oats. — Inasmuch as the chaff is always separated 
from the oat flour when the latter is to be used for human food, the composition 
of the oat in the hulled state is of greater importance to the present purpose 
than in the unhulled condition. The means of 179 analyses show the hulled 
oats to have the following composition: 

Moisture, 6.93 percent 

Protein, « 

Ether extract, 8.14 « 

Crude fiber, i -18 “ 

Ash « 

Starch and sugar 67.09 “ 

The removal of the hulls, as is seen, and the partially dried condition of the 
grain in the above analysis increases the percentage of other ingredients. 
The protein and fat are especially large in quantity. Oatmeals may be regarded 
as the richest of the cereal flours, both in protein and in oil. 

The Protein of Oat Kernels. — There are three principal products in the 
oat kernels characterized by their different degrees of solubility, namely, pro- 
tein soluble in alcohol, protein soluble in dilute salt solution, and protein soluble 
in alkali. The protein soluble in alcohol constitutes about 1.25 percent of 
the whole grain, the protein soluble in dilute salt solution about 1.5 percent, 
and the protein soluble in alkali the remainder, viz., 11.25 I>t‘rcent. The 
protein of oats has very little agglutinating power and, therefore, oat flour is 
not suitable* for making bread, or rather it is very little used for that pur- 
pose. 

Oat Products. — As has been intimated before, the ])rincipal oat products, 
as far as food is concerned, are the various forms of oatmeal commonly classed 
as breakfast foods. These products are prepared in various forms of aggluti- 
nation and physical texture but if made from genuine oats, as there is little 
cause for doubt, they have essentially the same composition and nutritive power. 
It is doubtful if there is any preparation of oatmeal any more nutritious or 
palatable than the plain oat grain properly cooked. The forms in which the oat 
products are offered to the public are perhaps more convenient for use and in 
some cases by reason of heating and preparation require less trouble, but other-, 
wi.se they apparently have no advantage over the simple product. 

The mean composition of a number of oat flour products is shown in the 
following table: 


Moisture, 

Protein, 

Ether extract, 

Crude fiber, .... 

Ash, 

Starch and sugar, 


. 7.66 percent 
15.48 " 

7.46 “ 

, 1.20 « 

. 1.29 “ 
,67.61 « 
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In the dry substance : 

Protein, 

Ether extract, 

Crude fiber, 

Ash, 

Starch and sugar, 

Calories, 


16.77 percent 
. 8.08 “ 

. 1.38 “ 

• 1.94 “ 

• 73”»o “ 

4.875 


It is evident from the above average analysis that the ])ro(lu('ts examined are 
made from the whole kernel without the removal of the germ but with a very 
careful removal of the hull and bran. The comixisition of these jiroducts 
compares very favorably with the typical comjxisition of the kernel itself. 



Fig, 29 —Oat SrARCii. X —{Coupfriv Fuirau of Chrmntty., 


These data show the high nutritive value of the.se oat products, both in respect 
of fat and protein. 

Adulterations. — There are very few adulterations of oatmeal. Fortunately 
the price of this cereal is such that the admixture of other cereals would npt 
be profitable. Doubtless such admixtures have often l)cen made but evidently, 
from the examination of the products u|)on the open market, they are not very 
frequent. The characteristic appearance of oat starch is shown in Fig. 29. 

Oat starch grains average about 10 microns in diameter. There are 
usually present some grains of somewhat oval shape, which assist in identi- 
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lying oat products when present. The starch granules also have a tendency 
to agglutinate into masses of varying size, as shown in the photograph. 

Detection of Adulterations. — The adulteration of oatmeal with the flour 
of other cereals can easily be detected by the use of the microscope. Oat starch 
when highly magnified presents a peculiar cellular structure of pentagonal 
character which might be compared to the effect produced by grinding a large 
number of faces upon a precious stone. This peculiar appearance is caused 
by the tendency of the starch granules in oats to become compacted in 
large masses. The appearance of the separate granules and also the com- 
pact aggregate arc shown in the figure on the preceding page. The large 
aggregated masses are of different sizes, ranging from .02 to 1.2 millime- 
ters in length. These masses are usually broken up by grinding or pressure 
and, therefore, are not found in very great abundance in the commercial 
oatmeal. When separated into single granules these are found to be irreg- 
ular in outline, due to the compression to which they have been subjected, 
more or less pentagonal in structure, and from .01 5 to .02 millimeter in diameter. 
The starch granules do not show any very marked characteristics under polar- 
ized light and have neither lines nor hilum. The above statements can easily 
be verified by any one who can operate an ordinary mi('r()sco})e, but before 
attempting to detect adulteration a careful examination of starch granules, 
prepared by the investigator himself, should be made. 


RICE (Oryza saliva). 

Rice is one of the most important food cereals. It furnishes a large part 
of the food of the inhabitants of China and Japan. It is a food rich in starch 
and poor in protein, and furnishes, therefore, heat and energy, and is well 
adapted for the nourishment of those engaged in hard labor or who undergo 
extreme pl]ysical exertion. The cultivation of rice is rapidly extending in 
the United States, especially in Louisiana and Texas. The statistical data 
relating to the rice crop for IQ09 are as iollows: 

Acreage, 720,225 acres 

Production, 24,368,000 bushels 

Yield per acre, 33.8 “ 

Price per bushel 70-4 cents 

Total value at farm, 19,341,000 dollars 

The adulteration of rice is confined to coating it with talc, paraffin, and 
glucose. The object of this treatment is to give a better appearance to the 
grain and to protect it from the ravages of insects. The use of indigestible 
substances such as talc and paraffin is scarcely justifiable. The starch granules 
of rice have distinctive properties which enable them to be readily recog- 
nized under the microscope, as shown in Fig. 30. 

The rice starch grains are polygonal in form and have sharp angles. The 
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grains vary in size from a to lo microns, though the latter size is seldom 
reached, the most of the grains being alx)ut 6 microns. The hilum is seldom 
visible. The grains occur in the rice kernels mostly in groups of a consider- 
able number of the individual grains forming starch masses of ovoid or angular 
form. 

RYE. 

This is the source of the principal su})})ly of bread in many European coun- 
tries, but is not extensively used in the United Slates except among our citizens 
of foreign birth. It i> also extensively used for making whisky. Rye belongs 
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to the genus Secale. Only one species {Secale cereule L.) is commonly culti- 
vated, but this species has a great many different varieties or races. Accord- 
ing to the time of sowing there are two great clas.ses of rye, namely, that 
planted in the autumn or early winter and that planted in th^ early spring, 
generally knowm respectively as winter and .spring rye. This is one of the 
hardiest of cereals, and grows well in all locations where wheat and othaf 
common cereals flourish. The area planted in rye in the United States in 
1909 and the quantity harvested are givpn in the following table: 

Acreage, .* 2,oo6,cxx> 

Yield per acre, 16,4 bushels 

Production, 32,239,000 “ 

Price per bushel, ^ 7.P9 cents 

Total value at farm, 2^,809,000 dollars 
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Composition of Rye.— From a study of many hundreds of analyses of rye 
of American origin the following table may be given as approximating the com- 
position of a typical American rye: 


Weight of 100 kernels, 

Moisture, 

Ether extract, 

Protein, 

Fiber, 

Starch and sugar, 

Ash, 


2.50 grams 
10.50 percent 

1.50 ” 

12.25 " 

2.10 “ 

71-75 “ 

1.90 " 


The percentage of moisture in American grown rye is usually less than that 
of European origin. The American rye, also, has smaller kernels as a rule 
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than that of foreign growth. In the content of protein the American samples 
of rye are fuljy equivalent to those of foreign origin, and in their mean com- 
position, except as noted above, do not differ greatly from that of standard 
varieties collected abroad. 

* Protein of Rye. — As is the case with other cereals more than one nitrog- 
enous constituent exists in the rye. Three of the principal ones have been 
separated and named as follows: leucosin, gliadin, and edestin. Other 
proteins belonging to the globulin, albumin, and proteose family are also found 
In small proportions. The gliadin of rye resembles in its chemical and physical 
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properties the gliadin of wheat. There is, however, in the rye no protein com- 
pound corresponding to the glutenin of wheat, and, therefore, rye flour does not 
form a gluten similar in quality to that of wheat, although it comes nearer to 
doing so than any other cereal. The gliadin of rye is soluble in alcohol, the 
kucosin of rye is soluble in water, and the edestin is soluble in a salt solution. 

In a typical sample of American rye there will be found about 5.16 j^rcent 
of gliadin, 2.27 percent of edestin and proteose, 0.55 percent of leucosin, and 
3.14 percent of protein soluble in salt solution. 

Adulteration of Rye Flour.— Rye flour is frequently adulterated by the 
admixture of flours of other cereals. Real r)’e flour is distinguished by the 
character of the starch granules, as shown in Fig. 31. 

Rye starch grains are lenticular in form, and the largest grains arc of about 
50 microns diameter. They average somewhat larger than wheat starch 
grains and are characterized by many of the large grains having a fissure in 
the form of a slit, cross, or star, which is rare in wheat and barley. The rings 
and hilum are indistinctly seen in some of the grains. 

Rye Bread. — This bread may he made leavened or unleavened, since the 
analogy in the property of its protein to that of wheat renders the leavening of 
rye bread somewhat more easy of accomplishment than that of the other cereals, 
with the exception of wheat. 

Rye bread made of pure rye flour has a dark color, sometimes almost black. 
It is often baked long in advance of the time of eating and kce|>s well, is highly 
nutritious, and is the staple bread of many Kuropean countries. 

A partial rye flour bread is made by mixing rye flour with other ilours, such 
as wheatj barley, Indian corn, etc., and this is the kind which is commonly used 
in this country and in many portions of Euro|)e where the light-colored breads 
are preferred to the dark. 

The large consumption of bread made from rye and Indian corn indiaites 
that even if the supply of wheat should l^ecomc limited there is no reaspn to fear 
a famine of bread. It would be easy to substitute bread made wholly or in part 
of Indian corn and rye for that made wholly of wheat and thus to supply practi- 
cally any demand for bread which the increasing j)opuIation of the earth may 
make. 


WHE.\T (Genus Triticum). 

In respect of human nutrition wheat is the most important of the cereals. 
It b grown in the temperate regions of almost every country, but does not , 
flourish in tropical or subtropical countries. 

In the United States the wheat is divided in respect of the period of its growth 
into two great classes, namely, winpir or fall planted wheat and spring or 
spring planted wheat. Winter wheat is usually plante<l from September to 
November and spring wheat from the last of March to the last of April. 
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In this country wheat is not cultivated^ that is, there is no cultivation of the 
Boil after seeding. The soil is, however, plowed and harrowed before plant- 
ing. In the winter wheat regions the harvesting is in the month of June, 
though in the southern localities it comes somewhat earlier and in the more 
northern localities may extend into July. In the spring wheat regions the har- 
vesting is from the last of July to the middle or end of August. The statis- 
tics of wheat grown in the United States during 1909 are as follows; 


WlNTfcR. 

Acreage, 28,330,000 

Yield per acre (bushels), 15.8 

Total yield (bushels), 446,366,000 

Total value at farm, $459,154,000 

Price per bushel (cents), 102,9 


Spring. 

18,393,000 

15-8 

290,823,000 

$270,892,000 

93-1 


All the different varieties of wheat which are now known are cultivated. 
The simplest form, namely, the one grain wheat is the only one which grows 
wild, and the origin of the other varieties of wheat is unknown. 

Botanists recognize three species, namely — Species i, one grain wheat 
(Triticum monococcum Lam.) ; species 2, Polish wheat {Triticum polonicum L.) ; 
species 3, common wheat (Triticum sativum Lam.). All of these species are 
distinct, especially the third one, of which the most valuable variety is the 
common wheat, T riticum vtdgare Vill. 

The quality and properties of wheat depend more Upon the environment in 
which it is grown than upon the species to which it belongs. There is perhaps 
no other field crop in which the environment, namely, condition of the soil, 
temperature, precipitation, etc., makes a greater difference than in wheat. In 
general, the environment and the species togethe^■ produce two kinds of wheat 
as far as rnilling and bread making are concerned, namely, the soft or starchy 
wheat and the hard or glutinous wheat. In the first variety there is a larger 
percentage of starch in relation to the content or protein matter than in the 
second. .Taking the wheat as a whole its average composition is shown in the 
following table; ^ ^ 


Weight of xoo kernels, 

Moisture, 

Protein, 

Ether extract, 

Crude fiber,.., 

Ash 

Carbohydrates other than crude fiber,. 

Dry gluten, 

Moist gluten, 


3.85 grams 
10.60 percent 
12.25 " 

I- 7 S “ 
2.40 ” 

1-75 “ 

71-25 “ 

, 10.25 “ 

26.50 « 


In regard to protein American wheat, as a rule, is quite equal to that of for- 
eign origin. This is an important characteristic when it is remembered that 
both the milling and food value of a wheat depend largely upon the nitrog- 
enous matter which is present. It must not be forgotten, however, that merely 
a good percentage of protein is not of itself a sure indication of the milling value 
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of a wheat. The ratio of gluten to the other protein constituents in a wheat ts 
not always constant, but it is the gluten content of a flour on which the bread 
making qualities chiefly depend. 

Gluten.— The principal part of the protein in wheat is known as gluten. 
Gluten as such does not exist in the wheat but is formed when the pulverized 
wheat, that is, the wheat flour, is mixed with water by the union of two elements 
in the wheat, namely, gliadin, which is soluble in dilute alcohol and forms nearly 
half of the whole protein matter of the whciit kernel, and glutenin, a romjxmnd 
insoluble in water, dilute salt solutions, and dilute alcohol and which isquitcas 
abundant as gliadin in the wheat kernel. In fact, the gliadin and the glutenin 
together make the whole of the protein, except a little over one per cent. 

There are three other forms of protein, as pointed out l)y Oslxirne, in the 
wheat kernel, making altogether nearly i J ixjrcent of total protein content. 
The average quantity of these compounds in the protein of wheat is as follows. 

Constituents; 

Globulin, 

Albumin, 

I'roteose, 

Gliadin,. 

Glutenin, 

)000 

Starch in the Wheat Kernel.— The most abundant constituent of the 
wheat kernel is the starch. The appearance of wheat starch is shown in the 
figure. Wheat starch grains ordinarily show the rings and hiltim in a few 
cases only under the most favorable conditions, though there are sometimes 
cases where the striations are quite distinct. The granules of starch vary 
greatly in size, l>eing from 5 to 10 microns in diameter. There arc, in 
fact, two kinds of granules in wheat starch, one having the appearance 
under the microscope of irregularly rounded jiarticles in sections ^ike a cir- 
cular disk, and the other of eion^ted particles with a distinct hilum, as 
shown in Fig. 32. The appearance of the granules under polarized light is 
shown in Fig. 33. 

Wheat starch is not very commonly used for commercial purposes but is 
highly prized for some things, especially in the sizing of textile fabrics. The 
•germ in wheat is particularly rich in oil and the bran or outsidfi covering in 
protein. The common Idea that the bran is composed mostly of silidous mat- 
ter is wholly erroneous. On the contrary* the bran is a highly nutritious food^ 
and the objection to it for human food Is mostly of a mechanical nature. 

Adulterations.— Wheat grains arc nwer adulterated but they may some- 
times contain dirt and foreign seedsf due to the growth of some body in connec- 
tion with the wheat itself. 

Standards.— Wheat, commercially, Is sold under three standards, namely* 
*7 


0 70 i^erccnt 
0.40 “ 

O..P “ 

A “ 
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one, two, three. The difference is an arbitrary one and not founded upon any 
chemical data but wholly upon the physical appearance, degree of moisture, 
and freedom from extraneous admixtures. 

Wheat Products. — The principal product of wheat is flour. The milling 
process for wheat is highly interesting both from a chemical and technical point 
of .view, but cannot be described in full in this manual. The old-fashioned 
milling of wheat, namely, pressing between stones and separation of the flour 
by bolting has been almost entirely superseded by the modem milling with 
metal rollers. 

Altogether nearly a hundred different products are made incident or final 



Fig. 32.— Whkat Starch, x aoo — o/" Burfau oj Chemistry.') 


to the milling of wheat. Only those products, however, which are used for 
human food* interest us at the present time. 

Chief Varieties of Flour* — The highest grade of wheat flour is known 
^usually by the term “ patent”; a lower grade is known as “ bakers^ flour” and 
a third as low grade flour. A barrel of flour weighs 196 pounds and requires 
about 258 pounds of wheat for its manufacture. The whole product from the 
258.35 pounds of wheat is shown in the appended table. 

In general it may be said that about 75 percent of the weight of the wheat 
li obtmned as merchantable flour of some kind, about 60 to 70 percent being 
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good grade or straight flour. About 24 perrent of the weight of the wheat is 
obtained as cattle food and al)OUt i i)ercent is lost during the pnxess of 
manufacture. 


t'HODl’CT. 

Patent flour, 

Bakers* flour 

Low grade flour, 

Total flour 

Bran 

PoeNi>s. 

MQ.37 



» 7 - 5 o 

a? 

PKtri VTAtiR. 

57.82 

I 1.38 
6.77 

7 S .^7 

17.64 

3-70 

Shorts, 


Screenings 

4 W 

1 . 9 .^ 

Waste, 


0.77 

Total weight, 



100.00 


Special Names of Flour. — In addition to the classiflcalion uIkwc mentioned 
other names arc used in many commercial senses for flour. These additional 



Pic. 3J.— Wheat Starch under Polari/ikd Light, y aoo — { Courtesy of Burtau of Ckfmijtry), 

^ names are “family,” “red dog,” “blended,” gluten, etc. Many flours are 
also named after the name of the mill or locality or bear simjily fanciful 
names. • 

Graham Flour . — This term was originally applied to the coarse, unbolted 
flour which was made by grinding the whole wheat. The name, therefore, 
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should be applied to all flour made from well grained wheat, ground, and un- 
bolted. Most of the flours however, which are sold nowadays as graham flours 
are produced by a more or less perfect bolting process. From the above it is 
seen that true graham flour will contain practically the same constituents as 
the wheat kernel itself and in the same proportion and have the same composi- 
tion as wheat. 

Entire Wheat Flour . — This name would naturally carry the idea of a flour 
corresponding to the graham flour above mentioned. It is, however, a mis- 
named trade-mark for a flour produced in a special manner which consists in 
the removal of the outer or purely branny covering of the grain. “Entire 
wheat” flour, therefore, contains all the ingredients of wheat grains, save 
those which are found in the outer branny covering. 

Gluten Flour . — This is a name applied to a flour which is produced by remov- 
ing the greater part of the starch from ordinary flour. It is especially recom- 
mended for the use of diabetic patients. Unfortunately, the name is very 
commonly applied to flours made from wheat containing a little higher per* 
centage of protein than the ordinary and sometimes even to an ordinary wheat 
flour. A gluten flour should contain not less than 35 percent of protein. 

Mixed Flour. —The act of Congress of June 13, 1808, delines mixed flour and 
im|K).ses a tax uiK)n the manufacture, sale, im|)ortation, and exportation of 
that article. The maximum tax laid up<^n mixed flour is 4 cents on a barrel of 
ig6 [H)unds. The total number of barrels of mixed flour returned for taxation 
for the fiscal year ending June 30, 1909, was 195; half barrels, 83,648; quarter 
barrels, 30*067; eighth barrels, 35,789. The total quantity of mi.xcnl flour 
returned for ta.xation during the year was 8,215,167 pounds. The above data 
show that the amount of mixed flour offered for sale is a very small part of the 
total flour manufactured in the United States. It may be that there is a great 
deal of flour mixed and sold in violation of the law since it is quite impossible 
in the inspection of the stores to supervise all the transactions of business deals 
in flour; especially is it •believed that rye flour and buckwheat flour are often 
adulterated by mixing with them the flour of other cereals. This adulteration 
is not one which is at all injurious to health but is simply practiced for the pur- 
pose of making a rye or buckwheat flour look whiter or because the added flours 
are cheaper than the real rye or buckwheat. 

Propertfes Affecting the Commercial Value of Flour.— Aside from its 
nutritive properties wheat flour has a commercial value depending upon its 
• color and texture and upon the gluten which it contains. The character of 
gluten also varies largely in different varieties of wheat and in wheat grown 
in different localities. A chemical .examination will not always tell the bread 
making properties of a flour, and the character of the bread itself depends often 
quite as much upon the skill of the baker as upon the flour \rhich is used. 

In cases where loaves are sold by weight, a flour with a high percentage of 
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tenacious gluten Is often preferred, since it permits of the forming of loaves 
containing a maximum percentage of water. With a flour rich in gluten it is not 
difficult to make a palatable loaf which dc)es not l)ear any evidence of an excess 
of water, containing as much as 40 j^ercent of moisture. The baking of bread 
is an art which is most successfully practiced by professionals, and the American 
method of home bread making does not always lead to the hapj>iest results. 

The ideal flour for bread making is une which contains a sufficient quantity 
of gluten to make a porous and spongy loaf, but not one which [Hrmits an ex- 
cessive quantity of moisture to be incor|K)rated in the loaf itself. 

Average Composition of Different Varieties of Flour.—Analyses of a 
great numl>cr of samples of different varieties t)f flours lead to the followingdata, 
which may be accepted as a very close a|»j)ro\imation of the acerage variety of 
different grades of flour offered ujxm the American market: 


Name or Floub. 

j 

1 

- R 

tx 

Ia 

'■i 

'f. 

> jui 

0 

C 


= 0 U . 

- ; c 2 

i 

m 

6 

" 


Pent 

Pent 

pent 

Pent 

pen 1 

I'ertt 

pent. Pent 

Peri t 

Perct 


Patent flour 

77 

'« .S 5 

4 (i 2 

25 q? 

4 <|(| 

1 02 

0 44 74 7r> 

14 

0 21 

3 .'S 5 R 0 

.3.*>2q6 

Bakers' and tamih flour, 
t’ornmon market floui . 


12 2H 

II 20 

34 70 

>.3 07 

1 W 

0 57 , 7 3 ><7 

74 0 22 

' a 2^ 

10 jH 

28 

24 55 

q 21 

1 30 

0 61 75 rij 

7''53 

0 2K 

3 .fW 2 5 

•Mistellaneous flour, 

73 

i «45 

q SJ 

26 So 

It* 22 

1 oS 

, o4q , 75 23 

7 <> 15 

0 25 


Self-raising flour, . 

>1 4 .S 

9 75 

h 

if' <17 

q <>5 

« 70 

4 45 7.3 

74 5 t 

0 21 

3.7193 

Gluten flour 

Ji <>9 


12 13 

34 

14 M 

> "S 

. 0 55 ' 72 ' 

73 2S 0 32 

! j > 


Separation of Gluten. — The character of a wheat flour, as has already 
been intimated, is measured largely by the (juantity of gluten which it may 
contain. The separation of gluten may be accomj)lished by any one, even 
without a chemical training, by a little practice. It is, therefore, one of the 
tests for the value of a wheat flour which can be easily and generally aj)plied. 
The principle of separation of the gluten rests u|)on the fact that when w'heat 
flour is moistened and kneaded into a^t^cky mass it rfiay be washed with pure 
water with constant kneading until nearly all the starch has been removed from 
the mass. Meanwhile only that jK)rtion of the protein is removed wfliith is 
soluble in the water and the gluten which is formed by the process of kneading 
remains as a sticky mass. When this moist mass is kneaded anc^ rolled until 
all the moisture is taken out of it that can be removed in this way, it may l»e 
weighed and the profxjrtion of moist gluten»in the .sample determined. It may 
then be placed in an oven and dried, and then the projwrtion of dry gluten .sc- * 
cured. The following method is one which is easily applied. Place 10 grams 
of the sample in a porcelain dish and moisten with from 6 to 7 cubic centi- 

♦ In the first of these columns the starch is calculated by difference, assuming the pro- 
tein to be the quantity of nitrogen present multiplied by 6.25 and in the wTond column 
the figure is obtained in the same way, using 5.70 as the fjfoiein faj tor. 
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meters of water, knead, and allow to stand for an hour. Work into a ball, 
being careful that none of the material adheres to the dish. Holding the mass 
in the hand knead it in a slow stream of cold water until the starch and all solu- 
ble matter are washed out. Place the ball of gluten thus formed in cold water 
and allow to stand for one hour; remove from water, press as dry as possible 
between the hands, roll into a ball, and weigh in a flat-bottomed dish. After 
weighing, place the ball of moist gluten in the drying oven for twenty hours; 
cool and weigh. 

Gluten Tester. — A simple test for determining the approxirhate per- 


inini 



Fig. 34.— Kbdzik's Farinomkter showinu thk Parts.— (Bu/Mih jj, l/,S. Dept, of Agriculture.) 


centage of*gluten in flour may be used, bAsed upon the principle that the 
viscosity of dough is a measure of its practical gluten content. The name 
« applied to a gluten tester is farinorheter. 

A convenient form of farinometer devised by Kedzie is shown in the 
accompanying figure. It is patterned somewhat upon the plan of Jago’s 
viscometer. The instrument is shown in parts in Fig. 34. The instru- 
ment as in use is exhibited in Fig. 35. Parts shown in Fig. 34 are as fol- 
lows: No. I is the stand or support of the ^arts. No. 2 is the cap of 
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No. I, and discloses the half-inch opening (half closed by the slide) 
through which the dough is forced by the pressure of the rod No, 4* 
l*hc slide by which this opening is closed is plainly shown; aLso the socket 
for holding No. 3. No. 3 is a brass 


tube 3 inches high and i inch inter- 
nal diameter, with a sniiill knob to fit 
into the notched opening in the side 
of the socket seen in No. 2, to hold 
No. 3 firmly in place. No. 4 is a 
steel rod j j inch in diameter and 12 
inches long, with a thin brass cap i 
inch in diameter, l)eveled slightly so 
that the front edge fills the barrel of 
No. 3 without friction, and is yet 
dough-tight. Near the top the rod 
is marked into inch spaces. 

In using the farinometer two points 
are considered: 

1. The water-absorbing power of 
a flour, or the percentage of water 
it will take up to form a dough of a 
certain consistency. 

2. The viscosity of such dough, or 
its resistance to change of form under 
a uniform force; e. g., the length of 
time in seconds required to force a 
cylinder of dough i inch high through 
a hole one-half inch in diameter under 
the pressure of a vertical steel rod 13 
inches long and weighing 2^ pounds 
avoirdupois. 

Bleaching of Flour.— For- 
merly fl^our was extensively bleached 
for the purpose of making an in- 
ferior article resemble a superior 
one. By this means a greater per- 
centage of the flour produced can l)e 
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rated as of first quality. The oxids 

of nitrogen developed by electrical discharges are the principal bleaching 
agents employed, and add to the Hour a substance which may be injurious to 
health. Under the Food and Drugs Act the bleaching of flour for interstate 


commerce has practically ceased. 

ikdttltonttioA of Flour.— -The adulteration of wheat flour is not prac- 
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ticed to any extent In this country. The most common adulteration arises 
from grinding with wheat foreign seeds and other foreign matter, rust, smut, 
etc., which may be present in the grain. Other adulterations are the mixture 
with wheat dour of the starch or dour of maize and other cereals. The 
adulteration with any form of terra alba or white powdered earth/ substance 
is exceedingly rare. Although some attempts have been made to introduce 
such adulterations in this country they have not reached any commercial 
success. The adulterations, with the exception of those with white earthy 
powders, are most readily ascertained by microscopic examination for for- 
eign matters and other varieties of starch than grow naturally in the wheat. 
Standard. — The United States standard for Hour is as follows: 

Flour is the fine, sound product made by bolting wheat meal and contains 
not more than thirteen and one-half (13.5) percent of moisture, not less than 
one and twenty-five hundredths (r.25) percent of nitrogen, not more than 
one (i.o) percent of ash, and not more than fifty hundredths (0.50) percent of 
fiber. 

Graham flour. is unbolted wheat meal. 

Whole wheat flour, entire wheat flour, improperly so called, is fine wheat 
meal from which a part of the bran has been removed. ' 

Gluten flour is the jiroduct made from flour by the removal of starch, and 
contains not less than five and six-tenths (5.6) percent of nitrogen and not 
more than ten (10) percent of moisture. 

Age of Flour. — The freshly ground flour is most highly esteemed by 
many consumers on account of palatability and freedom from all danger of 
mold and ferments. Older flours are likely to lose flavor, become moldy anrl 
infested with weavil and other insect pests. The last-named evils are avoided 
by the use of wheat containing no fungus, none of the eggs of the weavil, 
nor of other insects, and enclosing the freshly ground flour in packages not 
accessible to infection. Even then it is advisable to consume the flour as 
soon as convenient after the milling process. Many manufacturers and 
experts contend that flour is improved l^y keeping for a certain length of 
time, and this contention is based on the assumption that the flour assumes 
a lighter color and improves in flavor on keeping. There is of course a 
certain limit to improvements of this kind. 

Substitutes ^ for Flour. — Wholesome ingredients are used in part 
instead of flour in bread making, and when that fact is clearly made known 
the admixture of these substances with flour is not considered an adulteration. 
Bi%ad which is made of an admixture of Indian corn meal with flour or r}'e 
flour with flour or other cereal products is well liked by many people. Pota- 
toes are also used very often in bread making. Acorns, buckwheat, and 
other farinacious and oily substances are also employed. The admixture of 
inert substances with flour merely to increase the bulk and weight of thf 
loaf, even if stated, cannot be regarded as other than an adulteration. 
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In times of famine such admixtures are sometimes made in order to increase 
the size and weight of the loiif. Such suhslances arc known in limes of 
famine as “hunger bread.” Finely ground straw, bark, the hulls of nuts, 
etc., are often used for this purjKise. Those IkkIIos practically have no nutri- 
tive value and serve no useful pur[H)se except to decei\e the eater res|)ecling 
the quantity of bread he consumes. 


HKKAl). 

The term “bread” when used alone is understood in this countrv to iijiply 
to bread made from wheat Ihjur or some form of wheat. If made from 
other cereals a |)rcfix is used to distinguish this fact, as Indian corn bread, 
rye bread, etc. The term l)read includes also the materials which are used 
necessarily therewith in the ordinary proce.ss of baking. Thus, the term 
bread would apply to a loaf which contains not only the wheat tlour as the 
base and chief part of its mass but also the yc‘ast or other IcNixening agent 
employed, together with salt, lard, or butler used in its preparation. 'I'he 
prt‘sence of these bodies, used in the sense al)o\e dc'se ribed, is not regarded 
as an adulteration. The term “bread,” however, is not to l)e used to include 
those other forms of nutriment made from wheat flour in which condimenlal 
substances, cs|)ecially sugar, are u.sed to such an extent as to give the domi- 
nant taste of the condiment or condiments employed. Thus, the ordinary 
cake of all descriptions, tarts, puddings, and other edible sul)sianc‘es made 
largely from wheat flour, but to which the condiment or condiments im[>art 
a distinct taste, are not included under the tc'rm bread. 

In the generic sense the term bread may be used in the largest signification 
to signify food in general. 

Varieties of Bread. — In general all forms of bread may be divided into 
two great classes, leavened and unleavened, by far, the greater c|pantllv of 
bread consumed belongs to the former cla'-s. Unknivenc'd bread is used 
chiefly fcjr certain religious festivals, in the form of biscuits or in certain 
varieties of Indian corn bread such as hoe cake, johnnie cake, etc. Of the 
leavened breaci there are two distinct classes, namely, bread which is baked 
and eaten cold and bread which is consumed hot from the oven, bread 
intended to be consumed cold is generally eaten within twenty-fcAur or forty- 
eight hours from the time of making though .some varieties may be kept for 
an indefinite fiericKl. The use of hot bread is not commended by hygienists^ 
though it is difficult to .see why, when projicrly made, the ton.sumption of a 
hot roll should be regarded as injurious. The apparent injury which may 
result therefrom is probably due ,to the larger (|uantity eaten c>n account 
of greater palatability than is the case with cold bread. That variety ol 
bread which is baked so as to present a maximum of cTust and made of flour 
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which gives a tough consistency to the loaf is mast highly regarded both for 
palatability and nutritive purfx)ses. This form of bread is improperly 
called French or Vienna rolls in this country. 

Unleavened bread is particularly advisable for use in emergency rations 
for marching soldiers, in logging camps, etc. This bread is compact, com- 
paratively free of moisture and has a high nutritive value. The leavened 
bread may be divided into distinct classes in respect of the leavening agent 
employed. 

Class I is bread in which the leavening agent is yeast. Class 2 is 
bread in which the natural ferments residing in the flour or wheat 
are utilized for the leavening agent as in the making of that variety known 
as salt rising bread. Class 3 includes that form of bread in which the 
leavening is secured by chemical reagents mixed with the dough. Class 4 
includes that variety in which a leavening reagent such as carbon dioxid 
or air is mechanically incor|)oratcd with the dough during the kneading 
process. * 

Unleavened bread is also divided into several technical forms. The first 
class includes the biscuit of commerte, sometimes incorrectly called crackers, 
and intended to be used soon after preparation. The .second class includes 
biscuits which arc intended for long storage and trans{)ortation. The third 
class includes wafers and other delicate forms of unleavened bread for special 
use. Class 4 is the unleavened loaves which are made most frequently 
from Indian corn meal and intended to be eaten while still hot. Class 5 
includes any miscellaneous unleavened loaves or cakes made in various ways 
and for different purposes. 

In nearly all forms of unleavened bread made from wheat flour the dough 
is thoroughly beaten, and mechanically mixed or kneaded, in order to make 
it lighter in color and more crisp and hard after baking. 

Yeast.r— Bakers^ yeast is one form of the ordinary yeast ferments or a mix- 
ture thereof producing .alcoholic fermentation under proper conditions. AH 
flour contains a certain quantity of sugar which is easily fermented. By 
the action of the yeast upon this sugar carbon dioxid and alcohol are formed. 
The particles of carbon dioxid become entangled in the gluten of the wheat 
flour when it is mixed into a dough and thus make the mass spongy and 
light. When placed in the oven to \>c baked these minute particles of carbon 
dioxid expand still more and produce additional lightness and sponginess 
^ of the loaf. The yeast may be propagated from one mass of dough to another, 
may be used in a moi.st state or, as is very commonly the ca.se, manufactured 
in large quantities, and sold either moist or more commonly in a partially 
dried and pressed cake. 

Spontaneous Ferments. — All cereals contain ferments of a character to 
produce alcoholic fermentation spontaneously under proper conditions. It 
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is possible even to ferment dough by seed from one loaf to another or by 
developing a spontaneous fermentation. This method is quite a common 
one in the rural districts, and all bread made in this way is known as siilt rising 
bread. It may be made according to the following receipt: 

A quarter of a pint of fresh whole milk slowly heateil to near the Ivoiling 
point, but not allowed to lx)il. This process will steriH/.e the milk and pre- 
vent the development of a too nipid lactic fermentation in the sul)se(tuent 
processes. The heated milk is added to a quantity <»f mai/e meal suflicient 
to make with the milk a stiff batter, and the whole i's thoroughly mixed. The 
vessel containing the batter is wrapped with pajicr and then with a heavy 
flannel cloth, and kept in a warm place at a uniform tern j>era lure of al>out 
bl(X)d heat for several hours, until fermentation is fully c‘staldished and the 
batter assumes a definite sour odor. At this jHunt a tens|K)onful of salt is 
stirred into a pint of blood-warm water and into this a sufficient quantity 
of high-grade wheat flour is stirred to make a moderately stiff batter. This 
is thoroughly mixed with the s(»ur mass obtained by the previous fermentation 
and the mixture exposed for from three-fourths to one hour to a bkK)d heat 
as before. If the fermentation has been well conducted tiie mass will now 
be in a sufficiently active state to secure a pro])er porosity of the loaf. The 
salt rising thus prepared is mixed w ith a wheat flour dough made with warm 
water in sufficient quantities to make from four to six loaves, the whole mass 
well kneaded, molded into loaves and put aside at a temj>eraturc of blood 
heat until the fermentation has proteeded fur enough to make the loaf light 
and s[X)ng)'. The loaf is then baked in the ordinary W'ay. • 

Chemical Aerating Agents,— In this country a very common method 
of aerating bread is practiced, based utK)n the use of certain chemical reagents 
which when mixed in the dough set free carbon dioxid. These reagents 
are knowm as baking or yeast jxiwders and are es|)ccially prized by reason 
of the fact that it i.s possible w ith their aid to prepare in a few .moments a 
light spongy loaf or roll which woyld require froip 10 to 24 hours to make 
by the ordinary fermenting w ith yeast. The principal objection to the use 
of baking powder lies in the fact that the residues arising from the chemical 
reaction are necessarily left in the loaf. While these residues may not have 
any specific or poisonous propertit*s they increase the quantity of mineral 
matter in the bread, and this minenil matter is in the inorganic .state and as 
such does not take any part in the process of nutrition. It can only l>e re- 
garded as a waste product, burdening^ to that extent, the excretory organs 
of the body. 

Constituents of Baking Powder. — The essential constituents of baking 
powder are a carbonate of some kind and an acid reagent capable of de- 
composing this carbonate and setting the carlx>n dioxid free. The common 
carbonate of a baking powder is bicarlx)nale of soda. The classification 
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of baking powders rests upon the acid elements which they contain. They 
may be classified as follows: (i) Cream of tartar baking powder, in which the 
acid constituent is cream of tartar which is known chemically as acid potas- 
sium tartrate. Other forms of tartaric acid may be used in baking powders 
of this class but they are not common. (2) Phosphate powders, in w'hich 
the acid constituent is phosphoric acid usually in the form of the acid phos- 
phate of lime. (3) Alum {X)wders in which the acid constituent is alum or 
some form of aluminium sulfate, usually the basic sulfate of alumina. 

The acid and basic constituents of these powders may be kept in separate 
containers and mixed together at the time of making the dough. A more 
common form is to use them in such a way that until they mix with the dough 
they do not exert any notable effect uf)on each other. For instance, per- 
fectly dry bicarbonate of soda and perfectly dry acid potassium tartrate may 
be mixed together and kept for quite a while without any notable decom- 
position of the bicarbonate taking place. 

In order to render any such possible action minimum in its effect it is cus- 
tomary to add to the mixture a small quantity of starch, milk sugar, or some 
other diluent. These materials tend to keep apart the i)articles of acid and 
base and render it possible to make a mixture of them whidi may be kept 
for a long while without any notable loss of leavening iH)wer. When a cream 
of tartar baking powder is mixed with dough the moisture of the dough grad- 
ually dissolves the two ingredients and in this state a chemical reaction occurs 
between them. The carbon dioxid is set free as a gas, commonly known 
as carbonic afid. The mineral substance which results is a tartrate of sodium 
and potassium that is a union of tartaric acid witli potash and soda. This 
compound is commonly known under the term of Rochelle salt^. If tnere 
be a sufficient quantity of water in the bread to allow the Rochelle salts to 
crystallize in the usual w'ay a portion of the water becomes incorporated with 
the salt. 'J'w’o teaspoonsful of a tartrate baking powder leave a residue of 
about II grams (165 grains) of ciystallized Rochelle salts in the loaf. 

Phosphate Powders. — As has already been said, the acid constituent of 
phosphate pow'der is chiefly acid phosphate of lime In this case the acid 
phosphate of lime decomposes the bicarbonate of soda with the production 
of carbon dioxid and leaves a residue consisting of a mixture of sodium and 
lime phosphate. If in two teasp(K)nsful of phosphate pow'der there are appro.x- 
* imately 16 grams (250 grains) there is formed a crystallized residue, about 
an equal weight of phosphate of soda and lime, which is left in the loaf. 

Alum Powders. — Perhaps by far the large.'^^t part of baking {lowders used 
contain alum in some form as the acid constituent. Formerly the common 
substance known as alum or burnt alum was employed but in late years an 
aluminium basic salt known as basic sulfate of aluminium has largely 
succeeded the old form of alum. \V’hen the reaction takes place in the dough 
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between these two constituents of alum baking |X)wder there is formed an 
equivalent quantity of sulfate of soda and hydroxid of alumina if the acid 
constituent l)e basic aluminium sulfate. 

The quantity of residue left in the loaf if two teas|.)»K»n>ful of baking powder 
Ije used is about ii grams (165 grains). 

Harmfulness of Baking Powder Residues.— The (|ue^ti(Mi of the harm- 
fulness of the residues left by the various forms of baking jnnvder is one which 
has l>ecn of much interest to the hygienist and physician. It is not claimed 
in any case that these residues are beneficial, 'i'he principal question which 
has been discussed is which of them is the least harmful. This is a cjuestion 
which it is not proper to enter into in this manual. It might, however, not 
be out of place to say that the use of chemical rc-agents for lea\ening bread 
is not as acbisable as the use of the ordinar\ fermentation. It would 1)6 
Uuter, e\i(lently, if all peo}>le used more \c*asl bread and lc*ss baking ))owder 
rolls. At the same time the utility and coiuenience of baking powder cannot 
be denied, and this is a factor which must be taken into consideration in the 
general discussion and final resolution of the cpieslion. 

Character of Alum Residues.— K\ery one is agrerd that tlic substance 
known as alum, namely, the sulfate of alumina in conjunction with another 
n.iiUT.il or base, siudi as soda, potash, or ammonia, is not a dc'sirable con- 
siituenl of f(H)d jiroducts. In the manufac ture of baking penvders cont. lining 
alum an effort is made to so balance the constituents that whc*n llie re.iition 
Is ((imj)leted no undecom|M)sed alum remains If this (ondition is secured 
in every instance the materials which renuain in the brc*ad arc* ftot alum but 
the residues alxivc mentioned, con'«isting of aluminium hydrate, and sulfates 
of soda, j)otash, or ammonia. 

The residue of chief im)»ortancc is tlie hydroxiM or hydrate of alumina, 
which is the form in which the alumina itself should apfx'ar when a complc^tc 
redaction like that defined alxne lakes i»lace. When the hydroxid of alumina 
is dried and es)>ecially when ignileci it is cimverted into an o\id of alumina 
which is highly insoluble in water and only .slightly soluble in a \ery dilute 
acid solution. The claim is made by the manufacturer of alum powders 
that the aluminium residue whicli is formed is insoluble in the digestive juices 
and therefore cannot produce any effect usually ascribed to the soluble salts 
of aluminium. It is imfiortant that the conditions whic h oblainSn the baking 
of bread should Ik* such as to prcxlucc this highly desirable result. 'I'he 
temperature of the interior of the loaf dufing baking docs not rise much aliovjj 
that of boiling water, although the exterior tem|K'raturc, which is sufficient 
to produce the browning of the crasl, is ver)* much almve that lem|)eraturc. 
It is evident that as long as any. considerable proportion of w*ater remaias 
in the loaf it will be difficult to raise the interior of the loaf to the temjKra- 
tuie just mentioned, and if this were done (he caramelization would take place 
througnout the whole loaf. Unfortunately, from a scientific point of view 
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:he investigation of this subject has not l)een always undertaken under con- 
litions which are wholly beyond criticism. Many of the investigations have 
oeen in the interest of rival baking powder companies, and it is very desirable 
that this matter should Ije undertaken in a wholly unbiased way and con- 
ducted in such a manner as to lead to results which all will accept. Chemical 
and physiological investigations, which have even as a remote object the 
promotion of the sale of one com|)oun(l and the repression of the sale of 
another, lose at the outset much of that claim upon the public confidence 
which such investigations made from a purely scientific ix)int of view should 
have. 

General Statement . — In respect of the use of chemical leavening agents 
in general it may be said that they introduce an extraneous product into the 
bread which is not likely to ])romote the health and which, therefore, on 
general principles should be excluded. On the other hand, large experience 
has shown that the consumption of bread made by these leavening agents 
does not produce any general effect upon the public health which is noticeable. 
This, it is understowl, is not any valid argument in favor of the process. It 
must also be acknowledged that a fermentation of a bread with yeast also intro- 
duces extraneous matter into the food, vi/.., alcohol and congeneric products 
of fermentation, and hence this process may be open to a certain extent to 
the same objection as the one above. It is too early yet to formulate definite 
principles either of inclusion or exclusion of these products, and the purpose 
of this manual is secured when the general character and effects thereof are 
briefly outlined. 

Composition of Bread. — Because of the many different methods of bread 
making which are practised it is not possible to give in a chemical fitrm an 
analysis which would do more than represent in general the character of the 
bread in common use. For instance, the quantity of w’atcr which is found 
in bread varies greatly and the nature of bread itself must be influenced by 
the character of the flour (rom which it is. made. The flour depends upon the 
quality of the wheat used in its manufacture. Hence the same brand of bread 
prepared in the same way and baked in the .same manner must necessarily 
vary in composition from season to season and even froni day to day. It 
must be understood also that it is a very common custom in the United States 
to u.se milk m the mixing of dough, and thus a food product is intrcxluced 
which of itself is not of constant character. Some bakers use whole milk, 
others skimmed, and others sour milk. 

A wry go<xl formula for mixing dough for bread making consists in using 
the following proportions of ingredients mentioned: 

Flour, 2,000 grams 

Whole milk 500 •« 

Water, 650 “ 

Salt. 2 $ ** 

Yeast cake, 10 '* 
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properly leavened and kneaded and Ixiked these quantities of mate- 
rials will make a loaf of bread weighing 2750 grams. 

Average Composition oj Bread . — In the following tables are given the average 
composition of bread of different classes, ('lass 1 is conifKised of loaves td 
the so-called Vienna or French tyi)e; Class 2 consists of what is known as 
home made bread or bread baked at the home and not in the baker\ ; ('lass 
3 consists of bread made from graham llour; Chess 4 consists of bread 
made largely of rye tlour; Class 5 is a sccoiul collection of home made ])read 
which may l>e \ery pro]>erly compared with Class 2; ('lass 0 tonsists of 
bread of miscellaneous origin lK)ught on the open market. 'I’he data gi\en 
represent the mean composition of numlK-rs of sami)les (Hull. 13, Hureati of 
Chemistry): 
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.1 Typidil .l;;/cr/V</;i Jfigh-gradc Void Bread. — In conjunction with the 
actual analyses gi\en abo\c it is of inUTCsi to tombiin* as m.iny analuical 
data as can be (oncenienlly secured for the purjMM; of determining what 
the axerage comy>osition of a higli-gra<le t\j)i(al \ea^l bread i^. 'I'his com- 
parison leads to ilte following com))ositi<m: 


Moisture, ^ f . . .3c: 00 jMTcrnt 

Protein, X 00 " 

Kthcr c Ntr.ut 75 “ 

Starch and sug.tr, St-tS ** 

FUkt, 30 “ 

Ash 1.50 “ 


Of the ash mentioned in the alnivc analysis .50 jK*rc'cnt may be*astnl)e<l to 
the natural mineral ingredienus of tlour and t ]>ertcni to addeel stdi. 

The chief variations from the typical ?:om|K>sition of brearl marie from , 
high-grade flour are found in the moisture and ether extract. The mrusture 
may rise above 40 percent in bremds made of flour rich in gliften or sink 
to 30 percent or under when flour of an inferior gluten content Is employer]. 
The quantity of ether extract depends chiefly upon the amount of milk whir h 
b used in the making of br^d and the amount of fat employed cither in the 
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bread itself or in greasing the pan in which it is baked. There b great diffi* 
culty in extracting a fatty body which has been mixed with a glutinous material 
like flour. The analytical data, therefore, do not represent in the ether extract 
all the fat naturally present in the flour plus that added in the making of 
dough or in baking. 

The quantity of moisture in bread may also l)e determined largely by the 
time of baking and the temperature of the oven. A bread baked for a long 
while at a low temf)erature will be much drier than a bread baked quickly 
at a high temperature. The high tcm[)erature solidifies the exterior of the 
loaf so as to make it difficult for the interior moisture to esca{)e. By quickly 
baking the bread the temfierature of the interior does not reach so high a 
temf>eraturc as in an oven with a low temperature and a long-continued heat. 

Standard jar Moisture , — ^'Fhe quantity of moisture in bread of standard quality 
in the District of Columbia may not exceetl [)crcent. 

The average temfierature of the baking oven is alwut 240° C. (464® F.). 

Quantity of Sugar in Bread. — The quantity of sugar found in fermented 
bread is always less than that present in the flour, added in milk, or otherwise 
introduced in the preparation of the dough. The sugar disappears largely 
under the influonce of the fermentation due to the yeast. 

Quantity of Ash. — The quantity of ash in bread is uniformly higher than 
the content of mineral matter in the flour. This is due to the addition of 
common salt which is uniformly employed in all bread, and in the case of 
bread made from baking powder the retentum of the mineral residues in the 
loaf increaiies to that extent the content of ash. With the exception of the 
ash, the ether extract or fat, the sugar, and the dry material of bread corre- 
spond in quantity to the same materials in the flour from which it is mads, 
except the loss due to the caramelization of the crust. 

Acidity of Bread. — The development of the lactic acid ferments is impor- 
tant in regard to hygienic conditions and to palatability. Flour contains 
practically no acid in a free state, and, the acidity of bread is itself due to the 
changes which take jflace in its preparation under the influence of the ferments 
therein. Bread baked in the usual manner after the yeast ferments have ex- 
erted their activity shows the presence of acetic acid, lactic acid, and other 
acids and salts. The acidity of bread adds to its palatability and also, doubt- 
less, to its digestibility. Bread, containing, as it docs, a large percentage of 
protein, Is digested in an acid medium. The natural acidity of bread, 
therefore, mast be reganlcd as beneficial. 

Comparative Nutritive Properties of Indian Com Bread and Wheat 
Bread. — ^There is a widespread opinion that the products of Indian com 
are less digestible and less nutritious than those of wheat. This opinion 
amounts to a conviction in most European countries, where the products 
obtained by the milling of Indian corn are not regarded as fit for human 
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food in an unraixed state. The above opinion, it a[)|)ears, has no justifica- 
tion either from the chemical composition of the two bodies or from recorded 
digestive and nutritive cxj)eriments. 

A study of the analytical data of the wliole grain shows that in so far as 
actual nutrition is concerned the maize is fully as nutritious its wheat. In 
respect of its content of fat Indian corn and its direct pnwlucts easily take 
precedence of all the other cert*als, with the exception of hulled oats. In 
round numl)crs Indian corn’ flour or bread made therefrom lontains twice 
as much fat or oil as wheat, three tin\es as much as r\e, twice as much as 
barley, and nearly as much as hulled oats. In regard to digestible carlm- 
hydrates, that is digestible starch, sugar, dextrin, an<l TiIkt, Indian corn flour 
possesses a higher content than hulled oats and almost the same content as 
wheat. In regard to digestible protein Indian corn has nearly the same 
quantity as the other leading cereals, except cuts. What it lacks, however, 
in its quantity of {)rotein in so far as nutrition is concerned is more than nude 
up in its e.xcess of fat. 

Comparative Digestibility and Nutrition of Wheat and Indian Com 
from Experiments Made in South Dakota Station, Bulletin 38.— Pigs 
were fed with Indian corn and wheut, or rather the ground Indian corn and 
ground wheat, and it was found that jKmnd for |K)und there was a greater 
gain in the case of Indian corn flour than wheat. For 100 jxninds of flour 
fed the average gain with Indian corn was 21.8 ^ pounds and where wheat 
flour was used 20.79 p<Junds. 'Fhese evj)erimental data show that in regard 
to nutritive pro|H‘rties Indian c'orn flour cannot be c'onsidercd* inferior to 
wheat flour. Indian corn bread is particularly well suited for j)ersons engaged 
in hard manual labor. A ration which is composed largely of Indian ('orn 
products and oatmeal is found to l>c particularly valuable for those engaged 
in lumbering, harvesting sugar-cane, etc. 

Indian Corn Flour Pudding , — Wirious forms of pudding are ^wepared 
from Indian corn flour. Among the^most imjM)rlaqt is that knowm in the 
New England States as hasty ])udding and in the west and south as mush. 
A simple method of preparing Indian corn pudding, hasty pudding, or mush 
is to stir into water, very slowly, the Indian corn flour in such a way as to 
avoid the formation of lumps. The flcjur should l>e sifted into the water 
either cold or at boiling temi)erature and the mixture vigorously stirred mean- 
while. By this txjean.s a thin, uniform paste is secured which Is allowed to 
cook slowly until quite thick in consistence and until all the starch granules , 
are thoroughly disintegrated. The product is improved by allowing to .stand 
for several hours at near the lx)iling ix>int after the eexAing is finished, pro- 
vided precautions are taken not to ajlow' the mas.s to become loo solid. This 
product is eaten hot with butter, milk, or cream, or is much prized when allowed 
to cool, cut into thin slices and fried. A very important dish for the children 
18 
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ot working people and farmers of the south and west is mush and milk^ 
namely the product above mentioned eaten with skim milk. This mixture 
forms a palatable and wholesome diet. Various other forms of pudding 
are made into which Indian corn enters to a greater or less degree. 

Composition of Biscuits. — The composition of a biscuit or dry unleavened 
bread does not differ essentially from that of the ordinary bread except in the 
content of moisture. The biscuits are usually baked in thin cakes or loaves 
which become heated throughout and sometimes caramelize throughout a 
large part of their substance. This favors the expulsion of the greater part 
of the moisture which the dough originally contained. The average com- 
positicn of biscuits is shown in the following data: 


Moisture. 

Protein, 

Ether extra* t, 

Fiber, 

Ash, 

Salt 

Stardi and sugar,... 

in the dry substance: 

Protein, 

Ether extract, 

Fiber, 

Ash, 

Salt, 

Starch an<l sugar,... 
Calories, 



. The above data show that biscuits \arv in com])osilion from bread cliiefly 
in their content of moisture and fat or oil. The moisture, as is noted, is very 
low, while the (quantity of fat which the biscuit contains is from 8 to lo times 
as groat as that contained in flour from which they arc made. I'lie salt con- 
tent and the mineral ingredients of the biscuit are often higher than in bread 
or flour.. Inasmuch as a large quantity of fat and salt are used commonly 
in the manufacture of biscuits the presence of these bcxlics cannot in any sense 
be regarded as an aduiterution. In* forty-eight samples examined only four 
were free of notable quantities of added fat. In one case over i6 percent 
of fat was found, and as it has been shown that all the fat which is added is 
not extracted by ether it is evident that in this case an amount of fat ecjual to 
ao percenttof the weight of the tiour may have been used. 

It appears, from a study of the composition of biscuits, that it is advisable 
to use them as a relish or delica<?y for eating with cheese, etc., in ordinary 
daily life, while they become almost a necessity in some form or other in the 
prcpanition of emergency rations for marching armies, on shiplmrd, in logging 
camps, etc. It is not advisable to tmploy them in the daily diet to the exclu- 
sion of bread. Their nutrient contents have, in comparison with bread, 
a lower coefficient of digestibility, due largely to the added fat. 
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Amount of Sugar Lost in Fcnncntation.— The total quantity of sui^ar 
and other carbohydrates lost in fermentation amounts tj) about 2 iHTauit 
of the weight of flour used. Sometimes it i'' nnuh greater and M»melimes 
less than this. The nutritive value of the product is <liminished in pro)>ortion 
to the extent of the loss of sugar. The carlxm dio\id produced during fer- 
mentation has no food value, and the alcohol is l.irgel\ lost in the form of 
\ a fK)r during the process of baking. About half the loss is due to carUm 
dioxid and half to alcohol. d"ne alcohol, although l«»st mov.il\ during the 
baking, serves a useful ])ur]>osc, — in the exjcansicm of the vajjor it aids the 
carbon dioxid in making the bread more porous, 'Fhe }ndroi\sis which 
takes ])lace in baking concerts some of the slanh to dextrinoid or saccharoid 
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conditions. It is ecident that from 6 Jo H jiercenl of total stan h jirc'scml in 
die flour is changed during tlie fermenUition and baking into more or less 
soluble forms. 

Texture and Size of Loaves Made from Different Kinds of Flour.— 

The variations in bread and si/e of loaves made from different kinds of flour 
when the conditions of fermentation and baking are the s,ime depends upon 
the texture and c]uantity of th" gluten material in the flour. 'I'lie difference 
in the ajjjx-xirance and si/e of loaves is shown by a [iliotogra})h of the cros^- 
scctions of three loaves of bread in Fig. 36. 

It is seen that the loaves made from graham flour and entire wheat flour to 
the left in the illustration, arc simevvhat tccarsc-r in structure and are smallcT 
in size than the one made from the .same cpiantitv of standard j*aic nt llour, 
shown to the right. 
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MACARONI. 

The preparation of wheat flour of a high glutenous character and molded 
into Various forms, usually tubes, cylindroids, or fine shreds, is known in the 
trade under various names such as noodles, spaghetti, and macaroni. An 
examination of a number of these bcxlies shows them to have the following 
average com[)<)sition: 

Moisture, 

Protein, 

Ether extriu t, 

('rude fiber, 

Ash, 

Starch and sugar, 

In the dry substance: 


Protein, 

13-^^ I)erccnt 

Ether extrai t, 

47 


.62 “ 

A^h, 

8 () “ 

Stun h <in<l sugiir, 

8 s 34 “ 

('alorks 

4.428 


These bodies, it is seen, do not have a composilir)n very dilTerent from that 
of a lirst-class bread except in their content of moisture and protein. They 
are made from various kinds of wheat, especially hard wheat which forms 
a tenacious gluten product well suited to molding into the diflerent forms 
•which these bodies have. Their nutritive value is practically the same as 
that of good wheat bread of the same moisture content. 

Domestic Macaroni. — The introduction of varieties of wheat with the 
properties suitable for making macaroni has been thoroughly exploited by 
the Department of Agriculture. The macaroni wheat grow-n as a subvariety 
is known botanically as Tritinim durum. The durum wheats are not 
regarded* as of ecjual value to the ordinary wheats for general milling 
purposes and commaivl a low^r pri4'e. The French name is Ble dur 
and the (lerman name is Ilartweizen. The wheat of this subspecies grows 
rather tall, having broad, smooth leaves of a whitish green color and a very 
hard cuticle. 'Fhe heads arc comparatively slight in most varieties, com- 
|)actly formed, and occasionally very short. All the durum w^heat is bearded 
and the beards arc exceptionally long. The kernels are hard and ghissy, 
often partly translucent. They are generally yellowish white in color, oc- 
0 casionally inclined to red, and the grains are generally rather large. In other 
aspects this wheat resembles barley and for this reason in Germany it is often 
called Gerstenweizen. The genera.1 appearance of these wheats both in the 
field and in the individual heads is shown in the accompanying figures. 

Macaroni wheats are well adapted to semi-arid regions; in fact it may be 
said that they are the product of such an environment rather than adapted 
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to it. For this reason they are wheats which are able to resist continued dry 
weather and liigh temperature. These wheats do not grow well in aciii solb 
but flourish best in an alkaline soil of fine texture and well supplitnl with 
humus and the necessary j)lant bxxb. The largest (juanlity of macaroni 
vvheat is grown in east and south Russia. These wlieats have given very 
goo<l results in the semi-arid regions of the I jiitcd States. The aj)pearance 
of the wheat as it grows in the held is shi»wn in the atcompanying plate. 

The domestic macaroni is now ma<le in many factories in the United States 
and there is a continually increasing demand for the domestic article. The 
hardiest varieties of wheat are used iu the manufacture of this ariiile in the 
I'nited Slates, especially the hanl Kansas winter wheat. 

Composition oj Domestic .l/(zr«7r()w/.““ln the table beK>w is given llie mean 
composition of twenty siimj)les r)f ma(.ironi of domestic origin, made from 
domestic wheat. In the secornl column i^ given the mean tomposition of 
tive samples of imported macaroni. 

n..M)sTU VkoDI’M. I’dMMt.N exuIMrCT. 


Mc.isiure,, 

10 

10 V 

Fat or clhtT extract 

. .to 

■15 

Crude AIkt, . . 

to 

• 5.5 

Protein, 

1161 


St.irrh and sugar, 

705^ 

70. 10 


Preparation oj Flour jor Mfuaroni . — 'The term Sem<»lina or Semola (Italian) 
or Semoule (French) is usually applie<l to the llour u^ed in the manufacture 
of macaroni. In the United States the flour which is used is obtained by 
selecting the hardest wheat and preparing the flour in the iMial manner. 
In France and Italy the ]>rc‘|)aratit)n of semolina i-^ accomplished in se])arate 
mills. The devices for grinding are es-entially the same as those for jm)- 
ducing the Ix'st grade flour, the main dilTerence being that the wheal is 
moistened slightly before grinding and the ihmr is less fine tlian ordinary 
baking flour. • 

Evidently very slight changes in#lh<* mc-ihoc! of* milling wenfld enable the 
ordinary mill to prcKliuo a fine grade c)f m.'i< .ironi flour either from the macaroni 
wheat or from any very hard glutinous wheal grown in the United States. 

Manufacture of Macaroni. — \s practiced in the best districts of Italy, 
macaroni is manufactured according to the hfllowing method;* 

The durum wheat is ground into .semola and sieved to remcAe the starchy 
part of the grains and leave the clear, li^hl anilxT, or glutinous part. 'Fhrec 
or four grades of cjuality are made, anci these depend on the size of the siejfC 
meshes. 

The semola is put into a special inyi mixer, .shaped like an oid-fashione<l 
artillery mortar, except that it i;? square instead of cylindrical, and furnished 
in the bottom with sjxjcial scrcw-sha|)ed fans with which to stir the paste 
♦Fairchild, U. S. i)cpt. Agr., Bureau of Plant Indufttr)’, Bullc*tin 25. 



CEREAL FOODS. 


3t4 

or dough. Boiling water is added to the semola and the dough is mixed 
for about seven minutes. The mass is then put on a flat, circular kneading 
board and kneaded by two sharp-edged parallel beams which rise and fall 
as the table turns and press into the dough as they descend. A few minutes 
of kneading are sufficient and the homogeneous dough is then put into the 
cylinder and the piston descends upon the mass, forcing it in strings slowly 
through the perforated f)late at the liottom. Fifteen minutes are required 
to convert the gallons of dough into thousands of feet of yellow macaroni. 
The yellow color is produced by the use of saffron or of a coal tar dye of 
which a ver)' small quantity is put into each batch of dough. 1 his is a rep- 
rehensible practice. 

As soon as the strings (d fresh paste which issue continually from the die 
are of the proyn-r length they are tut and thrown over a reed pole and carried 
into the sunlight, if the weather is fair, or into sheltered terraces, protected 
by curtains from the rain, if the weather is unfavorable. On bright days 
the strings of macaroni are exf)ose<l to the sunlight only two hours. They 
must be dried out only slightly before being cellared for the night in dungeon- 
like underground vaults similar to the Bavarian beer cellars. 

For twelve hours or more the poles of macaroni arc kept in these damp 
places, until the dough has hetome moist an<l pliable again and the strings 
have lost the brittleness that the exposure to the sunlight has given them. 
From the cellars the poles arc (arried to shaded storehouses o))en on all sides 
b the air l)ut not lighted from above. Here, in great masses of millions of 
strings, they* hang for several days, from eight to twenty }x*ing required, 
deywriding upon the drvness of the atmosphere. According to the statements 
of a manager of a factory this process of dryii^g is necessary to give to the 
brittle paste a horn like toughness and fit it to withstand the rough handling 
to which it will be subjected without breaking into small pieces. 

In all (l\js simple process the one point at which bacteria might have a 
chance to ])lay a r6le is jn the hrst drving, cellaring, and subsequent slow 
drying in the shade. The theory that the water is resjxmsiblc for the flavor 
must rest, it seems to the writer, on other than bacterial grounds, for from 
the appearance of the tank whidi sup{)lie<l the hot water the inference is easy 
that the water is chalybeate, ft>r the tank was incrusted with iron. 


ROLLS. 

The term rolls is applied to l>rea<l, usually leavened with yeast, whether it is 
eaten w arm or cold. The term biscuit is generally but improperly used in this 
country for liot bread made with baking p<nvder. The comjxisition of rolls 
varies greatly witli their method of preparatkm. Those made with yeast have 
practically the same comi)osition as ordinary fermented bread, while those 
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made with a baking powder or with exceptionally large additions of milk, 
butter, or lard vary in comix>sition accordingly. In the making of h(»t bread 
with baking jwwdcr, lard or butter is ctimmonly usi'd to a very large evienl 
as “shortening.'’ These fatty Ixxlies render the gluten less tenacious, and 
the roll is thus easily broken and is without toughness or ela.sti(it\. OvMUg 
to this irregular use of shortening an<i of mineral matter, im hiding salt, 
the comfK)sition of rolls of commerce is extremely variable. In t'leven samples 
of rolls analyzed, for instance, the content of moisture varie<l fniin ; to ^4. 
Fhidently the sample sold as a roll whiili lontained onl\ 7 percent of moisture 
was in point of fait a biscuit and not a roll. 'I'he percentage of ether extrait 
in these samjiles varied from .44 to 7.55. I'he average lomiHisiiion of the 
eleven samples is as follows; 

Moisture, 

Protein, 

Ether exlrjut, 

('rude fiUr, 

Ash 

Salt 

Start h and sugar,. . . 

In the dry substamc 

Protein, 

Ether extrait 
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.Ash 

Salt 

Stan h and sugar,. .. 

Calories, 
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CAKKS. 

Wheat flour is one of the principal ton.siitnenls of that (lass of sweelcnefl 
bread known generallv as take, dlu* kind an<l th, natter of tal^e vary ,so 
greatly that no general statement of a^iy very great \ajue t an be made re.s])e(i- 
ing the average composition. In addition to the '^ug.ir an<l llour whiili arc 
used in the manufacture of cake various flavoring ingredients or essimees 
are emploved, and u.sually excessive (|uantities of butter or lard for shortening 
purfK).ses. In addition to this, other ft>rins of lake are looked in oil after tlic 
'dough is made, thus adding an atlditional ipiantity of fatty iwatter to the 
material. Kggs are also a common constituent of lake.s and llu’.se introduce 
into their rom|K)sition adilitional ijuanTities of protein and fat. llakinj^ 
powder is very generally used in this (ountrv' instead of yeast for the leavening 
of the cake and thus an additional ejuantity of mineral matter is intrcxluced 
into their comfxcsition. 

In the manufacture of sweetened cakes the llour is mixed with eggs and 
sugar and butter or kird^to the profHjr consistem y with or without the use 
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of milk or cream. The cakes are baked in all kinds of sizes and shapes 
and may Ikj eaten plain or in layers separated by a jelly, marmalade, or some 
other presence. The exterior of the cake is often frosted with a mixture 
consisting of the white of egg beaten up with white sugar. The methods 
of mixing the ingredients of these cakes as well as the method of frosting 
are so various that it would not be possible to undertake any minute descrip- 
tion of them. 

For llavoring various materials are employed, either the real article or the 
imitation thereof, such us artificial strawberry, vanilla, etc. The cake or 
sweet cake is a very common dainty which is served at dessert. The ordinary 
cane sugar of commerce is the common sweetening matter usually employed 
in the refined state altliough sometimes yellow sugar is used. Honey is not 
so commonly used as a sweetening agent in this country as it is in Eurojxian 
countries. 

In the manufacture of one of the common varieties known as ginger cake 
sugar-cane sirup or molasscs is a common ingredient. 

An examination of a large number of samples of cake shows the following 
average composition: 

Moistcirc, 

Protfiii, 

I'.tluT « \trai I 

Cnidc lilicr, 

Ash 

S.ilf, 

SuK.cr, 

Sl.CH l\ 

In the dry substance 


I’roU'in 


KtluT rvir.u i 11 It ‘ 

t’rutlr libtT, 

A^h, 
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Siig.ir • 

0-57 



0-44 

Stan h 
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.V study of the individual data shows extremely wide variations from the 
mean. 'Die ether extract in the moisture sam[)les in some cases amounted to 
over 19 pereVnt and in the dr}’ substance to over 24 percent. The moisture 
in one case was over 64 iKTcent while in the dry cake of biscuit character 
•it sinks below 5 jK^rcent and in one c'asc below 4 percent. The average 
data, therefore, are to lie considered only as a representative of this class of 
Ixxlies and not as a ty{jc of any particular variety. 

Adulterations. — It is difficult to speak of adulterations of, a substance of 
the composition of cake. Any wholesome flavoring or sw-eetening ingredient 
or other wholesome ingredient may be used in the manufacture of a cake 
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of this kind without being an adulterant. From this class of Ixxlies, lunvcver, 
there are excluded artificial colors and artificial flavoring essences bearing the 
name of genuine. A yellow cake which tioes not owe its color to the eggs 
or other normal ingredients emplovetl must be regarde<l as an aduheratetl 
article, e.s|>ecially if the dye used in producing the yellow is t)ne of the n>al tar 
dyes, whether one of the anilins or a nitrated jinMluU. 'riie use of imitation 
fruit flavors such as the so-i ailed strawberrv, blackberry, raspberry, vanilla, 
etc , is also to be regardeil as an adulteration. 'J'he adulteration of i akes mav 
be regardevi as confined ])artii ularly to these Uwt i lasses of articles, assuming 
diat all the other ingredients are \\hi>les<»me and \\ithi>ut injurious elTec is u|K»n 
the digesti»)n. The eggs used in cake making should be fresh an<l palatable. 
'I'lM) often stale storage eggs and eggs broken or j^reserved willi borav 
!>r formaldehyde an<l unfit for consumptiijn have been used bv the l).»kers (»f 

cakes. 

Mineral coloring matters have sonu‘times been found in cakes and tlnse 
are more objectionable by far than the artilici.d colors above mcMitionc'd. 
\\ iierc molasses from sugar-cane facloric^s u^ed in the manufacture of c.cke 
a considerable trace of cldorid of tin or of /inc salts ma\ be found therein, 
derived from the wash used in the (cntrifugal when drving sugar crvstals 
or from the process of bleaching tlie molasses, d'his must be rc*gardc*(l as :i 
very serious .idulteration and molasses cd this kind should never be usecl in 
tlie miinufac lure of c ake nor for edible jnirposcs upon the* t.cblc*. Sulfurous 
.!< id may aKo ix* absorbed during tlie j>roc c'^^s of ble.u hing the sugar c anc* juices. 

It is needless to add that cake with its (omj>le\ <haractc*r sholild be eaten 

a relish rathcT than ,i diet. There is no hygienic or dietetic (»bJ(‘ction to 
die mixture* of sugar with the flour in the making nf ordinary s\v(‘t*tenc*d bread 
Sue It Icre.id must be regarded as higldv nutriiicais ami as dilTcTing from ordi- 
n.iry bread only in <i disturbance of the natur.il foocl ccnitenl of the loaf c.iuscM 
by the addition of a carbohydrate to the* brcMcl .Many c.f the (;»kes which 
are sold contain so small a cjuantilv c*f sugar that thuv ought not to be classed 
with the sweet cake. Out of the whede number of s.implc*s used in the making 
up c^f the above average cjuly four ccuitamed so little sugar as to be ineligible 
to bear the name of sweet cake or swecMened bread. 

Breakfast Foods. — .\ very large variety of ccTeal |tre|iarations are on the 
market under the general name of breakfast fi«>ds. 'I hesc })reParations are 
made directly from the cereals more or less (omplet<*ly ground by subjecting 
them to certain manipulations of a fermentative or culinary rhanictcr b){ 
means of which the preparations are made ready for immediate consumption 
or at least with only a moderate degree ^of additional cooking. The changes 
which take j)Iace in the prej>aradcm of cereals for breakfast fexids arc of 
two general characteiN, namely, those produced by fermentative action 
with malt, yeast, or other |erments, and, .second, c hanges produced by heating, 
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either in the moist or dry state. Often both sets of changes arc 
in the sme product. The general difference, therefore, between a so-called 
hrenkfast food and the raw material from which it is made is found in the 
con^'ersion of more or Jess starch into sugar and the change in the comjjosi. 
tion of the material produced by moist heat or dry heat. In the latter case 
the temi>cralurc may he raised so as to cause considerable caramelization. 

Breakfast foods ma\' also contain added condimental substances, such as 
salt, sugar, etc., sometimes u^cd in their preparation. Nearly all the cereals 
or mixtures of < erc.i/s are represented in these prepared foods. Oats probaldy 
occupy the first rank and the preparations of oatmeal have to a large extent 
in the United States taken the place of home-prepared oatmeal for the break- 
fast table. Wheat, barley, and Indian torn arc not far lichind oats in their 
contributions to the numerous varieties of breakfast foods. 

The particular methods of pretiaration are usually trade secrets and at any 
rate the (Jestri[)lion of tlie extensive ledmictil processes would be improper 
in this manual. The secrets, however, are merely methods of manipulation, 
since it is certain that tlie changes of a chemical nature which take place are 
of the general character or dass described above. 

Breakfast foods are usually sold under trade-mark names which mayor may 
not give an indication of their origin or character. Sometimes, in fact, the 
trade name gives a false indiiation and the use of such trade names must 
be considered as entirely reprehensible. Whenever a name used is descrip- 
tive it should be used in a practical sense and not for the purpose of mis- 
leading or deceiving. Ikeakfast foods may represent ])ractically the whole 
grain or the grain with a removal of a proportion of the outer covcrii^g or they 
may represent the refined flour from which all or a considerable projKirtion 
of the germ and some of the ri( h nitrogenous ingredients have been removed. 

The attempt to give a list of the names wliich have been applied to break- 
fast foods .would consume many pages and be of little value. 

Composition of Breakfast Foods.— In so far as possible the breakfast 
foods noted in the following tables have been arranged in accordance with 
the raw material from which they have been jirc^duced and the data given 
represent the average composition of breakfast foods of the classes mentioned 
Individual variations from the avemge are often very great. 

< 

Class I. — Breakfast foods made from Indian corn products. 

Class II. — Breakfast foods madf from wheat products, 

> Class III.— Breakfast foods made from oat products. 

Class IV. — Breakfast fnods made from starch and tapioca. 

Class \^ — Breakfast fcnnls made fmm noodles, spaghetti, and macaroni. 
Class VI. — Breakfast foods made' from, barley. 

Class VII. — Breakfast foods c^f miscellaneous origin, that is consisting of 
those compounds cf raw material not specified. 
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Composition op Breakfast Foods.* 
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Remark^ on Table of Analyses.— 

Chis's /, Imlkiti Corn Prodmt:>. — 'Flu* analytic nl data show that in the 
breakfast focnls made from Indi.in corn {)rodu(ts the ^erm has l>een ejuite 
uniformly removed. 'Fhe Cjuantity of hher aKo ^hons that the ntai/.e Hour 
produced Ins been very earefull) boltc'd. 'I'he a''!) is almost normal, .show- 
ing onl\ a small addition, ])robalily of salt. 'I'he mean cjuantity of protein 
is that which would Ik- ])redicted of an Indian c<»rn ])r<Minct ground by the 
mcjst approved milling ])rocess in order t») make as white a Hour as ]>ossible. 
These method.s of projxirinj; the flour, although so common, are not to be 
yirefcrred cither by reason of palatabihtv or nutritive projK-rties of the prod- 
ucts. The old-fashioned milling: proc ess nj.ikes a more jialatable ancl mi*re 
nutritiems diet and atTords a hi^ther cTejtree of heat an«i enerjz:y. 

The analysis of the Indian corn prodiut.s show that they are very much 
lower in jirotein than would be expected from an analvsisof the whole kernels. 
The low I’ontent of fat in the jircnlucts is doubtlt‘ss due to the complete deter- 
mination of the train durint the millint and to the further fact tljat the baking 
and other preparation of the material tend to occlude the fat particles, making 
their extraction quite difficult. • 

Class //, Wheat Prodtuls . — The study c>f wheal jircMlucts used as brcalf« 
fast focxls shows that the wheat germ is not removed t<^ any very great extent 
during the preparation of the raw raiflerial. In fact the cjuantity of ether 
extract appears somewhat greater than would l>c exj)ected in j)ure wheal 
*U. S. Dept. .\gr., Bureau of Chemtstrv’, Hull. u. Part ix, p. 1^45. 
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products, and this leads to the supposition ihat oatmeal or Indian corn must 
be mixed with the f(M>d product in small quantities, since the.ether extract 
in the case of wheat pro<Jucts is more than three times as great as in the case 
of Indian corn pnalucts of a similar character. This is an indication either 
of the use of mechanical methods as stated above or else of the admixture 
of other bodies without mention. There d()cs not appear to have been any 
notable quantity of mineral substance, common salt or otherwise, added 
during the j)rocess of preparation. The quantity of protein in the product 
is that which would be predicted from the comtH)siti()n of wheat tloiir from 
which the samjdes arc supposed to be made. 

Clihs III, Out iVer/m/v.— 'I'he oat products have evidently been made 
without any extensive degerminalion, as is shoun by the high content of fat 
or oil. The average com|H)sition of oat products shows that genuine oat- 
meal is Used in their preparation ami the probaf)ility is that little adulteration 
is practiced, d'he high content of oil and ])rotein produces a corresponding 
depression in the (|uantity of carbohydrates, d'he liigh nutrili\e \alue of 
the product, !)oth in respect of fat ami of ])roteins, i^ fully illustrated by the 
analytical data obtained. 'I'he calories, as will be noticed, are \ery mu(h 
higher than in the lorresjiomling jmxlmt from Indian corn, wheat, or in fact 
of any other of the breakfast foods. 

Class fV, Vmlitds made oj dan h and ia plot a show, in the analytical data, 
that very high grade starch materials are employed in the j)re[»aration of 
these bodies. 'I'he protein, ether extratt, fiber, and ash almost disap[)ear. 
As shown iiHln‘ data lor the dry substance, more than 99 percent of the 
whole material consists of (arbohydrates, diiellv .starch. 'I'he talories are 
correspondingly diminished sime stanh and sugar have the least heat value 
of any class of food prodiuts, except those of a mineral character. Foods 
of this kind are highly unl»alanced, that is, contain a large excess of starch 
and sugar, and are olten \er\ prejudicial to the health of persons w'hose abilitv 
to digest starch and sugar has b(‘en lessened by disease. 

Class I , Xoodles, spai^lh'lli, and nuuaront are often u.sed as breakfast food^. 
thdugh not by any means so uni\ers,illy as many others in this category. The 
analytical data show that tlu'sc bodies correspond very well to the material, 
that is to the flour, rith in gluten, from which they are supposed to be made. 
The protein yontent is high, — the ether extract, fiber, and ash low, and the 
• calories correspond to the chemical composition of the material. 

Class I /, Barley Products. — Barley products are not verx' commonly used 
breakfast foods, but the malt used in the jireparation of other breakfast 
foods is usually made of barley, since the barley malt has the highest diastatic 
value of any of the cereals. 

Class V//, Miscellaneous breakfast foods are so called liecause the character 
of the materials of which they arc made is not known or no statement is made 
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by the manufacturer or dealer concerning them. The analytical data, of 
course, do not lead to any decision regarding the naturt* of the raw material 
employed. The percentage of protein, however, taken in conjunction \Nith 
the rather low ether extract, indicates that they are prohal)ly nuulc tliielly 
from wheat products. 

Much may be said in favor of the use of pre|>ared lireakfast foods, for, in 
so far as I know, they are usually palatable, wholesome, an<l nutritious. I'here 
are many points which may lx; urge<i against their general uh*, chief of which 
is in regard t(^ their cost. There is no cereal now in geiXTal u>e for edil)le 
purposes ^\hich is worth as much as two cents ptr pound in the m.irkets of 
this country, yet breakfast foods, which are i>nly prepared u-reals, are often 
sold for 10 or 15 cents per |xmnd. This is a higli price in comjKirison with 
the cost of the raw material, but it mu^t ikM be forg»»tten tli.il the cost <»f 
manufacture is to be considered. In the second place die cc-iT.d foods are 
undoubtedl) best at the moment the\ .irc' pr«‘j>ared 1 nlc'ss c,irc*full\ packed, 
thev may become infected with insects of \aric»us kineb, whidi certainly .idd 
nothing to their value and detract ver\ much fiom their desir.ibilitv. In 
moist climates they become infcstc‘d with mould and even with li.ictcMial 
growths. Inasmuch as necessarily a l.irgc proj>ortion of the prc'p.irc'd ceteaK 
remain for an indel'inile time unsold, the consumer is li.ible .it .inv time to 
come into jiossession of one of these detcTioi.ited jiack.iges. In the* third 
place there i*- no reason to believe th.it a jireparc'd bieakf.isi food is .inv more 
digcMilile, nutritious, or favorable t<> the health of ilu* he.ilthv incjividual than 
the broken (ere.il il-elf properlv cookc-d. l iirtlier llian this it mav !>e statcsl 
that there is no prejiaralion of cereals belter ih.in tho^e which .ire fr(‘shlv 
made from the freshly liroken or ground gr.iin If, therefore, one has ilie 
time to jirojierly prepare the fresh grains of the tercMb. liicw will be* more* 
palatable and more nutritious and ecpi.illy .is digc'-tible as anv of die piep.irecl^ 
artic les. On the other h.md, tlicTi* are c.i'-es of disc.ised or clisonlerc’d digestion 
in which the prepared cereab will be more digc*stiblc‘, but this is cerriinly nc»t 
the case in a state c)f luMlth. 'riierc ts reason to bc‘Mc've, therefore, that the 
demand for prepared cereals will continue, but the old f.ishiccned method of 
preparation of the cereal from the grain will still liave its advor.iles. 

I think it may he said with certainty th.it the proper home prejiar.ition of a 
cereal as a breakfast fcMicl will not ccM any more than the c»riginal c^ctcmI itself, 
and hence the price of this food ought not to be much more than 4 cents per 
pound without counting the added water ii^ its preparation. 

1 believe, therefore, that our fieople of limited means can be safclv advised • 
on the score of economy, palataliility, and nutrition to jircpan* their c)\Nn 
cereals for orclinarv* breakfast pur[>oscs. , 

Economy in Nutrition.— In th^ present era of high cost of living the 
c]uestion of economy in the food supply is one which is receiving general at- 
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tention. There is no economy, however, in debasing the quality of food or 
diminishing its quantity below the amount required to restore wasted tissue, 
provide for growth and furnish the margin of safety which every’ well regulated 
organism f)rovides. If the bxKl supply be debased by any sort of manipula- 
tion whereby its nutritive properties are impaired, the damage done the body 
is more costly than the money saved in the purchase of the food. If the supply 
of food is diminishefl below the amount specified al)ove, the organism has no 
reserve ])Ower, and easily falls a prey to infection and disease, the loss in effi- 
ciency and the cost of medication far outweighing any diminution in the cost 
of purchasing the foods. Nevertheless there are many matters concerning 
the character of the foods already described which are worth considering 
in this connection, i’ound for pound the cereals are the cheapest complete 
food on the market. Wheat at a dollar a bushel costs 1.33 cents a pound. 
Eighty percent of wheat is lit for human fo(xl, and, in fact, the whole wheat 
properly crushed is believed b\ many exj)erts to l)e the best complete food with 
the |K)ssi})le exception of milk Wheat contains only 1 2 [)ercent of water while 
milk contains 87 percent. Milk with 13 [)ercent of .solids costs 5 cents a pound, 
and wheat which contains 88 percent of solids costs 1.33 cents a jwund. Ten 
cents cxjKinded for milk buys 0.27 jK)und of nourishment while ten cents ex- 
jKJndcd for wheat buys 8.8 jK)und.s. 

A |)ound of average meat costs 18 cents and is not much over 45 percent 
food. It contains nearly half its w'eight of water and also much bone and 
cartilage. 'IVn cents .s()ent for meat buys 0.56 j)ound, of which less than 
half is foodjor, in other words, less than a (juarler of a pound of food. More- 
over, this meat is not a complete food, lacking the carbohydrate element. 
Milk at ten cents a (piart and meat at 18 cents a pound alTord the same amount 
of food, but the milk ration is a complete food and the meat ration is not. 

In this computation the cost of milling the wheat and baking the bread and 
meat has not been included. In the exercise of true economy the wheal should 
be taken to the mill and the entire yield of the mill less the loll, viz , of the 
whole, be returned to the con.sumer. 'Where economy is to be considered 
the preparation ami baking of the product should be done at home. In 
such an economical household, the food will be chietly cereals in the form of 
bread or other appetizing preparations, with milk only for the children, and 
meat, vegct^l)les and fniits in moderation. Many a laboring man would find 
the burden of life greatly lessened by heeding these facts. 

The burden of life is heavy enough for the Ial)orer w ho earns scarcely three 
’hundred dollars a year, and he should be taught how he can best feed his 
family on this sum and save enough for rent, clothing, and schools. A diet oi 
plain, unprepared cereals will do more for the poor than politics, grammar 
or geography. 
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VEGETABLES, CONDIMENTS, FRUITS. 


SUCCl’Li: VI' \'K( il'.I'AlU.KS. 

The term vegetable applied lo food in the broaile-^t ^en‘^e of the word 
mean^ that class whidi di.^linguishes it from animal LkmI. In a narro\Ner 
sen.se, however, the term \egetal)le is used to ilenote a tertain lorm of fiHxl 
which is of a sun uleiil or juic y nature. \\ hile cereals and fruit.s arc* \c‘getal)les 
in the broadest sense of the word then art* not in the narrow and common 
meaning 'The term “\egetable” in this scMtion tluTcfore refers to tho.se 
substances commonl\ known as \c‘getablc's ujnm the market and which arc 
characterized by their high water content. On account of this abuixlance of 
licjuid or juic e the term sue c ulcTit is applied to them 'Fhe c ommon \egetables 
whic h are inc luded in this c lass < oiisist of lettiu c-, sjunac h, |>otatoes, i aulillower, 
beets, radishes, turnips, cabbage, grecai ladi.in com, |K*as, beans, tomatoes, 
yams, etc . T’hese \egetables contain in a ftc-sh st.itc* from 70 to perc ent of 
water. Manv of them can be kept for a length of time without cleterioration, 
especially the |)otato and bcrl, and for a short time cabbage, radishes, etc,, 
if kept cool and moist. Other kinds of \egetables are not <‘asilv preserved for 
anv length of time e\i ept in cold storage, su< h as lettuc e, pc‘as, beans, tomaloc'.s, 
etc. If the potato and other .starch) tubers are kept out c»f accc^unt these 
vegetables do not ha\e a \ery high ^utiiticc- \alue^ as will be sern by the 
analyses which follow. T'hey ha\e, h(»wc-\er, an important j>art in the ration 
because c>f their palatabilily and the c'ffec t which thew ha\c‘ Uj»on the general 
activity of the alimenlar\ c anal. For insiarn e, thc*rc- is \erv little nourishment 
obtained in eating a turnip which perhaps is ()^ jiercent watcT, yet its palata- 
bility, itscondimental c harac ter, and its general salutary effec t u)j»»n digi'stion 
is such as to make it worth while tc» pay e\en a high price in projKirtion to it.s 
nutriment. For this reas(»n, as well as for^heir nutritive value, the use of suc-^ 
culent vegetables is to be very highly c'ommendecl. 

In general, as has been s;iid, the^c’ vegetables are eaten in a fresh .state or 
after being kept fora consideraldca’me *in cold storage or otherwise. The 
potato, for in.stancc, can l>e kept by pr()|>erly covering it in the earth or in 
bins through the winter. Cabbages are also kept in the same way and many 

19 * ^73 
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Other vegctahies without apparent deterioration. These vegetables are often 
desiccated, and in this way ran be kept for a much longer period. Unfor- 
tunately no method of desiccation has been developed which preserves entirely 
the platability of the vegetable, although its nutrient properties, which are 
perhaj>s the least im|x)rtant of it', prof)erties in many respects, are preserved 
to a certain extent by desiccation. 

We may, however, leave out of (on>ideration the desiccation of fresh vege- 
tables. Certain of the vegetables above mentioned naturally become desic- 
cated on maturity as in the lase of peas and beans, but then they are removed 
from the category of succulent vegetables, (ireen Indian corn is also often 
dried, but in this process its palatability is to a certain extent impaired even 
when it is prepared for cooking in siuh a way as to restore practically all 
of the water which has been lost. .Succulent vegetables are eaten either in a 
raw state or after cooking. For instance radishes and vegetables of this 
class are rarely cooked. On the <uher hand, |K)tat()es, peas, and beans are 
always cooked and practically nc'vcT eaten raw. Oreen Indian corn is also 
universally cooked before eating. There are other vegetables which are 
sometimes eaten raw and sometimes cooked, as, for instance, the turnip, 
while on the other hand the beet, which is very sweet and naturally would be 
considered a suitable food for eating in a raw state, is always cooked before 
it is consumed. 

Artichoke {Cynara seal ytf tits). —This vegetable, while not very gener- 
ally grown in the United States, is culti\ated to a very extensive degree in 
Europe. The tlower heads and the lleshy base on which they grow are the 
edible iX)rtions. 

The Jerusalem artichoke (/If/iiut/Jius tuhrrosus J^.) is a plant of the 
aster family which has edible tubers that form a valuable carbohydrate 
fcKxl. The ('arlK)hydrates which are present in this artichoke do not con- 
tain very^much starch. In this rc-s|HHtthey dilTer from the ixHato and the 
yam. When the stare h of the jwgato and )am is converted by fermentation or 
otherwise into sugar it forms chielU dextrose or maltose. On the other hand, 
when the carlH)hydrates of the artichoke are conv(,*rtcd into sugar they form 
chiefly levulo.se. The ])rincij)al part of the carbohydrate is known as inulin 
or levulan. The artichoke can be c'asib kept cner a long |XTiod of time, and 
may remaini without much detriment in the ground, where the winters are not 
severe, from autumn until s|)ring. \tter harvesting it may be kept for some 
time without any very great loss indts focwl value. 

In the following table are given the data showing the composition of the 
Jerusalem artichoke, harve-sted in the autumn: 



THE HKAW 


'75 


Fall. 

\\ atcr , . 7g “o j wTi ont 

Inulin or Irvuhn .lOi); “ 

Protein, i 4S “ 

Kther exlra< t,. . . . . .14 " 

.Ash, .... . I 08 


(Hchreml, J fur Laiulwirtshalt, \u! )>. 1 ^4. i()04 ) 


The alxne data show that the artichoke, like the potato, is a hnn! pnHliid 
p(M)r in protein and in fat and rich in earhohvdrate material. In so far a.s 
known the carbohydrates of arlidiokes are etjnally as dij»e‘'iil>le and nutri- 
tious as those of «>ther tubers. 

Asparagus. — .\spara^^u.s (. 1 oj'ficituilis L ) Frem h, a^perj^e, ( ler- 

man, sj)argel; Italian, s])ara}.;io; Spanish, esparraj^o is a hij^hly j)ri/f*»| 
vegetable and is a native of I'.urope. Fhe e<lible asparagus is the yt>ung, 
fresh, undeveloped .shoots taken at an early pericwl of growth. I'hev are 
highly \alued when slewe<l or for use as a salad. 'Fhere is a number <tf varie 
ties of asparagus, among which may be mentioned the (liant Dutc h asparagus, 
the common green asparagus, white (lerman asparagus, etc. 'These are 
different in kind only, since they all belong to the .same botanical species 
and the variations are prcnluc ed chielly by different methcHls of c ultivation. 

Composition. • 


Water, 

Ash 

Pmtein 

I* i 1 k r,. . . 

Scjgar, Stan It, * It . 
Fat 


\ <J<» I" o ru1 
c>7 

I S; “ 

71 


.\sparagus is (onijiosed cliiell) of water, which amounts, in round num- 
bers, to (;4 percent of ils entire weight. Its c-dible jiortioii is rich in pro- 
tein as ccinipared with the beet and many other \egetables. It is some* 
W’hat richer also in fat than the Iteet or the turnip. Its food \alue, 4s w ill Ik* 
seen, i.s largely of a condimental character. 

The Bean. - The bean belongs to the family Fabacea- It is a nati\L* 
of .America and has Iteeii culti\at(*(J from the earliest times 'There are many 
different varietie.s of the lu'an which arc* cultivated in this <c»untry. 'They 
grow* over the whole range of the I'nitecl States. 'There arc* early and late 
maturing varietie.s. Feans are used for foew] both in the fresh Mate, while 
the pcxls are tender and can be e.iten with the immature beans, and also in 
the dry state, in which ionditi<»n thc/y art* a .staple article c»f fcKnl. 'There 
are many different varieties of beans which, while not always botanically 
identical, are suITiciently so to warrant th<* use of the common name. 'Two 
general cla.sscvs, howeser, may Ik* evistinguished, namely, those that groi\ in 
small clusters or bunches and those that grow' uyion vines <»r tendrils which 
have to be supfH^rted. In regard to the kincls of culture to whic h beans are 
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subjected there may be mentioned field beans, which are cultivated over a 
lar^e area, anrl j'arden beans, which are cultivated in small gardens for the 
green markets. 

Kidney Ikan. — 'I'he kidney bean, or French bean, is a sjiecial botanical 
varii'ty (Phuseoiiis vulgaris L.). It is what is known in Trench as haricot; 
in (lerman <is liohne; Dutch, Itoon; Italian, faginolo; Spanish, habichucla. 
'This variety of bean is commonly called a French bean and is a native of 
South America. It iloes not seem to have been known before the discovery 
of tile American continent and hence is not thought to have grown wild 
in any other jiart of the world. 'Fhe kidney bean is not very well suited to 
verv high northern latitudes, sirn e it is partic ulariy sensitive to the cold, even 
if the temperature is not low enough to [iroduce frost. The kidney bean 
is culti\ate(l over large areas and is also a garden cro[). There arc early and 
late varieties, so that the season for tlie kidney liean is a long one. The |)ods 
of this I lean are distinguished by being long and slender, and it is {larticularly 
valuable for edible purposes while grcam and is also prized for canning. This 
is true, c'spca ially, of that variety which has a tender pod. 

'Fliere is another variety of bean in which the {lod is tough, and this, 
of (ourse, is not so well suitc'd for eating green, although when verv young, 
even the tough podded bean c.in be used, 'I'here are a great many dilTerent 
varieties of kidnc'V beans known, one of which is called the “dwarf kidney 
bean” on account of its growing onlv on low bushes and needing no sujiport 
for the vine's In this variety the pods hang in thick clusters, the lower ends 
often touching the ground. 

hulttr Hant\. 'I'lu're is another large class of be.ins known as butter 
Ikmiis. 'This varic'tv is.ilxi known as (ieneva, or plainjialais, or Wtiv bean. 

l.inut Ihtins 'Fhe lama bean is also a dilTerent botanical sjiecies known 
as Pliasvohis lufuitus F, It is m-arlv related to the kidney bean, being also 
a native c*f South ,\nu‘rica. 'Fhe vine is a verv long one, often reaching more 
th.in 10 feet if a proper supjiort be oljered it. d’he common l.im.i bc'an is 
one which matures rather Lite in the scmsoii, but it is most highly valued for 
its product, which is eaten shelled. 'Fhere are smaller v.irieties of this In'an 
known as the clwarf lam.i or small lam.i. 

'Fhe tot.il number of v.iric-ties of he.iiis which are known and cultivated 
is, jcerhaps'; more than 100, but they belong In geneial to the large classes' 
.specified. 

A:'<tc/£,'c ( om position oj Cinrn, AVr/wg, and Lima Pcan'i. - 

Lima Ihmus 

^^iUt'r, hS. 46 percent 

. A.sll I.fK) “ 

Protein 7.15 “ 

Trude tiUr, i.yi “ 

r.irlx)hv(lrates io “ 

Fat, (ig 
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String l>eans: 

Water, 

Ash. 

Prcjtfin 

C'rude hU-r 

('arlK)hv(lrati‘s, . 

Fat,....'. .. 


S7 ; |>er< cnt 
70 

. JO “ 

I gJ 
■ 7 


'Fhc al)()\e (lata arc* fur uroen /./tw*; with the pod r(‘int»\(“d .iiul lor 

beans including the jmhI. d'he I.ilter, it is seen, are composoii larealv 
of water, containing less than 13 ju'rcent of dr\ inatter. Of the dry matt(*r 
almost 20 |)erc'ent is protein. 'The s(»lul)le c arboh\ drates, including the 
starch and sugar, are the most imj)ortant of the ingredients of the dr\ 
substance in so far as actual wc'ight is concerncil hi the* Lima bean the 
pn»tein is more th<in thrc‘e timesas great .is in the siiing be.in, and the staoh 
and sugar almost three times as much. .\s .1 nutrient, iherelorc*, the* lama 
beans are far more* \aluable th.in the string be.ins. 'Fhc’se data ma\ be 
taken as re])resentati\e of all \.irietiesof green lu-.ins, hull<*d .ind unhulled, 
the Lima beans being t\pes of hullc-d be.ins and the string \.inely being 
the t\pe of beans including the pod. 

Composition oj the Dry Hcan - 


Water 

■\di 

rrotcin,. 

Fiber 

^iigar, siar( li, < li , 

I- at 


I q Sfi |K*|I erit. 



5=; V) 
(») 


'Fhc* anahsi-s show tlial tlie dr\ lx, in is min h iichc-r in ])naein than the 
c ereals. 

Beets, - -All the varieties of edible* beds belong to the* common species 
Hcta 'ul^tiri'^ L. I'reiuh, better.ne, (Icrman, S.dat Rube, Itutch, liet- 
worteL Italian, barb.ibietoki; Spanish, remol.ic ha. 

Lhe most important of these bec-ts, ec oiiomic all\ , is the \;iric-l\ ^which has 
been c ultivated for the* purpose* of produc ing sug.ir. li\ long w.trsof selec tion 
and irnfirovement the sugar content of the natural bc*et, which i*- not more 
than from four to si\ perc(*nt, has been brought up t«) .in average of about 
14 percent, often rc*aching much l.irger <juantili<*s. '1 he sugar beet itself, in 
its earlier stages, makes .in excellent \eget.ible for the table, being jiartic ul.irly 
sweet and palatable. Its tannin content, howe\cT, is \c*ry higU and before 
cooking, es[H*ciallv, it has (piite a bitter taste, at times. 'I his disap[)ears 
in the young beets when they are cookcfl. 'Flu* sug.ir beet has a |>erfe(lly 
white flesh, inasmuch as the attempt was made in the early ])eri<Kl of c ulliva- 
lion to develop a beet without color in order to jiroduce a white sugar w'ith 
as little trouble as jiossible. On ;iu; oflier hand the garden beet is usujilly 
highly colored, the rc*d beet being esjxrially prized. 'Lhe number of varieties 
of beets in cultivation is very great. Among the most imfKirtant may be 
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mentioned the Jong blood-red beet, which is the common garden beet, the 
rough-bJiinned red beet, the pear-shaped })cet, the turnip-shaped beet, all ot 
which are of the red color. There is also cultivated for eating purposes a 
beet with yellow flesh, though it is not by any means so common as the red 
garden beet. 

Composition of the fleet. —'Vhe hillowinj' data rcprc'^ents the average com- 
position of the red heet used as a vegetable: 

Water, percent 

Ash J 04 

Protein 

I'lher, - 

Su^ar, sl.in h, el« . . . 7 94 

Kat, 14 

The al)ove data show that the a\erage garden beet has a little less than 12 
])ercent of solid matter and a little more than 88 percent of water. It is 
rather poor in [jrotc'in, though it i-^ not a vegetable which can be classed as 
being excessivelv deficient in nitrogenous c'onstituents. Its chief food value, 
however, is in the sugar which it contains, which is more than 7 percent. It 
is cjuite defic ient in fat. 

Brussels Sprouts. - Krussels sjmmts is a \ariety of cabbage which is 
grown o\(T large areas in dilTerent countries and has a deservedly high repu- 
tation on the table. 'I'he French name is c hou de Hruxelles; (Ircrnian, 
llrusselcT Sprossc'ti Kohl; Italian, caxolo a germoglio; Spanish, l)retoncs 
cle Hriiselas. 'I'lu* composition of lirussels sprouts is jiractically the .same a^ 
that of cabbage. 

Cabbage. The botanical name of the c'abl)agc is Bnnsica oleracea L. 
and it belongs to the family Hrassic acea-. It is a plant which is indigenous 
to both lai rope and .\sia, and still grows wild in .some parts of the Kuropean 
continent. It is eaten both raw, in the form of salad, slaw, etc., and cooked 
in various, methods. It is also subjectcal to a fermentation, producing the 
highly prized dish knoc\n as .saner kraot. Its Frencdi name is chou cabus; 
Orman, Kopfkohl; Italian, casolo cappuc'cio; Span i.sh, col repollo. 

'I’he cabbage is a [ilant which. as it approaches maturity, has its leaves folded 
upcm each other in a solid mas>., producing the head. These leaves naturalb 
l)Ccome bleached and are e.xtremely crisp and lender. 'Fhe e.xternal, free 
leaves are n'ot prized as a food. 'Fhe \arieties of the cabbage are almost 
legion and are procluccal by clitTerent methods of cultivation. 

Composition.- - 


\\ atc'r, 00.52 j)crccnt 

Ash ^ 1.40 “ 

Protein . . ' “ 

KilH'r 1.47 “ 

St.cri h, sug.ir, etc 3.85 

Fat, 37 “ 
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The above data show that cabbaj^e is com[m>e(I chiefly of water, amount- 
ing to as much as 91 percent of its weight Its principal f(H><l constituents 
are starch, sugar, and digestible IiIkt. Iis most valuable hnnl constituent 
vs most j)rohabIy the protein, of which it contains a large ])n>]M>rlionale 
quantity. In all its forms cabbage is a wholcsiune, if not verv nutritious, 

<iish. 

Carrot.— The botanical name of the carnu is I\iuai\- i\iro(ii I,. Fiviuh, 
(art)ttc; German, .\Iohre; Itali.in, c arota; Sj)anisb, /anahoria. 

This plant is indigenous to Kun>pe. 'I'he (arn»t is naturally a l)iennial 
plant, though it is often jjroduced in a single se.ison, and esj)ei ial etTorts are 
made to produce (|uick-grow ing carrots. 'Phis \egetal)lc is much more (om 
mon in Kuro|>e than in the I’nitcd Stales, and when gnwvn here at all it is 
Used chiefly in soups and often for (atile lood, d'liere is a largt* number of 
varieties of carrots, but practivallv all belong to the same l)ot.miial sjK'iies. 

I he flesh is often of a vellow tint, though blood ksI »airots ate grown aiul 
highly prized. 


Composition. - 

Water 

SS |,et. 

\sli 

1 02 

Proti-in,. 

I I j 

F iIkt 

127 ‘ 

Stare h, si; • ir. ( i( , 

7 

Fat 

4 -f 


It is seen from the above data that the larrot has almost exactly the compo- 
sition of the garden beet. Its priiuipal fo xl value is in tlie sugar and Other 
varbohvdratcs whidi it contains, it .ilsu ha- a notable j)roportion of protein 
iind has almost 12 percent of solid matter 

Cauliflower. — ('aulillower is a vaiietv of (.ibbage the edible jiortion of 
which is the extraordinarily nioclitied and ihiikened flow ct ( luster. It is more 
tender and deliiate in its siriniure th.tii lh(‘ (ommon (abbage. 'J'he Frem h 
name is choufleur ; German, lilumei^cthl; 1 tajian, t ,;volliore; Spanish, c oliflor. 

It is highly jirized when prejjared for ihr l,il)le with a sauce. It is a dish 
which is much more common in FurojH* than in this vountrv, where it is not 
appreciated as it should be, 'I'luTe i- a large numlK-r of varieties produced, 
chiefly bv the ditTerenl melhcwF of (ultivation and the eflecl of environment 
in which they are grown. * 

Composition . — 

Water, Ha |*f i( ent 

.‘\sh, - Hi " 

Protein . . . . . j O2 “ 

lobcr, 102 “ 

Sugar, Sian h, eu .• \ <^4 

Fat 70 

The cauliflower is vcrv•^cKr^e to the cabbage in comjKisition, having! however, 
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a slightly larger proportion of digestible carlx)hyd rates and a much larger 
proportion of fat. Its dietetic value, however, is not notably different from 
that of the cabbage. 

Celery . — One of the most important vegetables u[)on the table in this 
country is celery. The botanical name of celery is Apium ^raveolens L. The 
French. name is celeri; (lerman, Sellerie; Italian, sedano; Spanish, a])io. 

Celery is indigenous to Kurope. It is eaten in its young state, and is most 
valued when the stalks are blcadied. This is accomplished by hilling up 
the earth around them or j>rotecting them from the light by boards or other- 
wise. Kej)t in the dark in this wav the green color fades and the stalks be- 
come more crisp and brittle. 'Phere are several kinds of celerv grown, 
but these are chietly due to the different methods of cultivation. Celery 
is not only eaten raw but also stened and is a common constituent of soup, 
('elery seeds are supj)os(*d to ha\e not only a condimental but a medicinal 
\alue. 

Chicory. — 'I’he botanical n.ime of chicory is Cichorium intybiis L. In 
French it is called chicorcT sainage; (lerman, wilde or bittere ('hichorie; 
Italian, cicoria selvatica; Spanish, athicoria amarga o agreste. 

The wild chicory is used chietly, e\en in its cultivated state, for salad 
purposes, the roots not l»eing of any \alue on account of their smallness. The 
chicory, however, develops under cultivation a large root like the c'arrot or 
turnip, and this varic'ty of chicory is used chietly on account of the roots, 
which, when they are roasted properly, are highly ])ri/a‘d as a substitute for 
coffee. I he c'ommon wild chicory has been used from time immemorial 
a.s a salad. The leaves have rather a bitter taste and are more highlv prized 
for salad purposes when mi.\(‘d with lettuce or other Ic'aves which have a less 
pronounced llavor. The \ariety of chicory of which the roots are used as 
a substitute for coffee is known as “Brunswick chicory,’’ or ^lagdeburg 
large-rooted chicory. 

Composition oj (he Root. -- 


WiUcr 

Ash, 

Sugars, 

Inulin, 

FiU'r 

rrotfin vmdrtiTminrd 


7()-20 P<‘rrrnt 

i.Jl “ 

do “ 

1 4.00 " 

“ 

3 50 “ 


Starch dcH's not ap^K'ar to be .imong the carbohydrates in chicory but 
inulin takes its j)lacc. In this respect chicory resembles the artichoke in 
its com[K)sition. 

Roasted Chicory . — When chicory i> used as a substitute for coffee or as 
a substance added to coffee it is roasted, and its composition is thus materially 
changed, as is represented by the folKwing data: 
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Moisture, 

Ash 

Sugar, 

Inulin, 

Fil>er, 

Caramel and unfleterniined, 


CC3 IxTcent 
5.0 

> .'.4 “ 


From the data of the al)o\e anal\sis tlie inulin diK-s not aj^jH'ar to have 
f)een \ery largely converted into lexiiKwe hy rua'^ting, luit rather into the in- 
soluble carbohydrate matter. Whether <»r not, therefore, the inulin exists in 
the large proportion gixen in tlie anabsis of the fresh iluKiry is a matter of 
some doubt. 

Cranberry. — Tlie iranberry is gn)\\n e\iensi\el\ in the swampv gioundsof 
the northern part of the Tnitcd St.ites, espciiallx in New Fngl.ind. New Jersey, 
and W’isconsin. It is a red, hard berrv, not .it .ill ple.is.int to tlie taste in its 
fresh .st.ite, very acid, but greallx \alued <luring the autumn and winter montiis 
when stewed with sugar and s(*r\(‘<i as .1 s.mie, espeiially with turkiw. Its 
(hief Use, in fact, is to e.il with turkex or diicken. The iranberry is a fruit 
which contains naturally a small (ju.intitx of ben/oie aiid. 

Compo'^ition . — 


Water 

Solids 

Soluble Solids, ... 

Ai idity, 

(Mc.isurnl .IS gr.'ims of sulfuni 


... . . .S 6 in ]>( n < nt 

. I \ uo “ 

• . . S 4 > “ 

. . I O'S 

.Kid )»ir JC'O gr-uio of ni.ilenal.) 


Cress. — 'I'he bot.-mical n.imo of cress is Lrpidium sativum L. I'Venrh, 
cresson alenois; (lennan, ( Jarten-Kresse; It.ilian, agretto; Sp.inish, mas- 
tuerzo. 

ll is a |)lant which is indigenous to Persi.i. It grows in this country in 
moist gardens and jiartieul.irly in the w.irmer jiarlsof the country, d'he real 
w’ater cress belongs to a different spei ies, its botaniial name being Aer/'/'t 
nasturtium. It grows only in water, in which it dilTers from the jirecc'ding 
variety. It is highly prized as an aroniatie Ikixoring material and for table use. 
There are very m.iny xarieties in cultixation. 

Cucumbers. — 'Fhe botanical n.ime of cucumber is Curumis sativus L. 
French, concombre; (ierman, (iurke; It.ilian, cetriulo; Sjianish, c ohombro. 

The cucumber is incligenous to Fast Indi.i, but is now cultixated in all coun- 
tries. It is a plant xvhich develop-s xines which often run to great clistarnes. 
The cucuml)er is used almost e.xc lusixely ifi its green state, ami the very young 
cucumbers arc most highly pri/esj for making pic kies, though all sizes arc usc*cf 
for that puqK)sc*, from the very smallest to thegi.int variety. 'Fhe number of 
varieties cultivated is extremely great.* The \ariety knenvn as the glicrkin 
is highly prizeel for pickling. 
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Composition of the Cmumbcr . — 

Water, 

Ash, 

Protein, 

Filx*r, 

Starch, sugar, tt» 

Fat, 


05.90 percent 
.46 “ 

.81 “ 

.60 “ 

1.83 “ 

.22 “ 


The above data show that the cucumber is not much more than solid water, 
there bcin^ just enough of other material to give it a flavor and consistence. 

Egg Plant. — Another vegetable which is highly prized for the table is the egg 
[)lant, Solaniim melon^ena L. I'rench, aubergine; German, Paerpflanze; 
Italian, j)etronciano; Spanish, berengena. 

The egg plant is indigenous to India. Its name is derived from the shape of 
.some of its varieties, though many of them have ceased to resemble the egg in 
apt^earance. There is a large number of varieties, but the one which is known 
as the white egg plant looks more like an egg both in shape and color than most 
of the others. 

Composition . — 

Whaler 92 -O.t I>crr(*nt 

Ash, 50 “ 

Protein, .. 1.15 “ 

FilxT “ 

Stan h, sugar, ct< 4,34 “ 

Fat, 31 “ 

The egg plant is a highly siuculent vegetable contaiiung only a little more 
than 7 percent of solid matter, and this is chiefly sugar, starch, and other 
d igest i ble ca r 1 « ih}( I ra t es. 

Garlic. — 'I'he botanical name of garlic is sativum L. French, ail 

ordinaire; German, Gewblndic her Knoblauch; Italian, aglio; Spanish, ajo 
vulgar. 

This highly jtrized aromatic \egetab!e is indigenous to southern Euroj)e. It 
is a perennial j>lant, and the edible bulbous portion grows chiefly underground. 
This part is used for spicing food. It is eaten in large cjuantities by the Latin 
nations of .southern Furojie, and is employed throughout the world as a seascjn- 
ing or flavoring for many dishes. \\ hen eviten in excess it makes the l)reath e.x- 
tremcly disagreeable, as <.an be witnessed bvall who have travelctl in the Latin 
countries ofFairoj)eand even among the South Germans. Garlic is not eaten to 
any c.xtent by our native citizens, but is usecl by our first-class ccxiks exten- 
sively as a sea.soning. A little of it is know n to go a great way. Its composi- 
‘tion is very much like that of the onion. A wild garlic grows in the United 
States over wide areas. It is often eaten by cows, and it imparts to the milk 
a very disagreeldde flavor and smell. 

Gourds. — Gourds themselves are not very much used for edible purposes, 
but the varieties which include all the species of pumpkin and squash belong 
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to the important vegetable foods in the Uniictl States. The most important 
member of this family is the pumpkin, Cucurhiia pipo L., whirh grows often 
to an enormous size and has a beautiful yellow color. 'I'he French name for 
the pumpkin is jx^tiron; (Jerman, Kurlhss; Italian, ziicca; Spanish, calaba/a 
toianera. 

The pumpkin of Calift)rnia, e^pecially, i.s notetl for its gigantic pro|x>rti(ins. 
'I'he pumpkin is uvetl very exten^^ively in New Knglainl. as well as other parts »)f 
the country, for making pies, and is also used as a sauce 'I'he pumpkin is not 
eaten raw. As a cattle fotnl it is highly i)ri/e<l in all parts oi the country, and 
when fed to milch lows it imj)arts to the butler, e\en in the winter, a delicate 
amber tint. 

Composition oj the Flesh oj the Pumpkin - 


W’attr, 

Ash, 

1‘rottin 

FilxT, 

Suj?ar, Stan h. « l( , . . . 
Fat 


. . . ot to n* ot 

.07 •• 

(ji “ 

- . .>ot 


It is seen that the tlesh of the pumpkin is essentially a watery food, the chief 
ingre<licnt of the solid miitter l)eing sugar. Its \alue, therefore, as a finxi is 
more condimcntal than nutrilice. 

Horse-radish. — The botanical name of horse Ciidish is i'odtlearui armo- 
raeia L. French, raifort sau\age; (ierman, .MecTrettig; Italian, rafano; 
Spanish, taramago. 

The horse-radish is ])ri/.ed as one of the prim ipal condimcntal \c‘getable 
substances in common u.se in the I’nitc'd Mates It is particularly used with 
o\sters and other foods (jf similar c haracter and as a .sau< e or spice in a salad. 
It is indigenous to Furope, but is now culti\ate<l excTvwhere. 'I'licTe are 
many varieties, but thc*y are all c harac tcri/ecl by a sluirj), jiungent taste and 
odor. 

Adulteration oj Horse-radish . — Other vegetable substances, as, feV instance, 
the more highly spiced aromatic turnips, are oft^n substitiitc*d for horsc.*- 
radish. 

Horse-radish is often |)repared by proper grinding mixed with vinc^gar 
and sold in sealed bottles, d'here is no obje< lion to this |>raclice provided the 
samples are not kept loo long. When convenient, however, i; is l>elter to 
purchase the plant and grate it immediatelv before using. 

Kale. — Kale is a varietv of cabbage vvlwc h is somewhat difTerent Ixitanically 
from the common cabbage. This form of < abbage does not make a firm heacf, 
but grows onlv with frer leaves. It is e.s|H't iallv ada]>led for use in much the 
same manner as the common substancts known by the hou.sewife as grc*ens. 
It is a hardy })lant and grows well even in cold climates. There are a great 
many varieties of kale, and the comixisition is prac tic ally that of the cabbage. 
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Leek.— The leek is of the same variety of plant as the garlic. Its botanical 
name is Allium porrum L. French, poireau; Ocrman, Lauch; Italian, porro; 
Spanish, piicrro. 

The leek is thought to be indigenous to Switzerland, though this is not quite 
certain. It is i losely rclatc<l to the garlic and onion and is valued for the same 
pur[K)ses, namely, its highly aromatic condimental character. 

Lettuce. -Among the most \alued of the siuculent \egctal)les is the lettuce. 
Its botanic'al name is Lnetura saliva L. Frem h, laitue tultivc^e; (lerman, Lal« 
tich; Italian, lattuga; Spanish, lechuga. 

LetliK e is thought to be indigenous to India or Central Asia. It has been cul- 
tivated, however, for so long that its origin is a matter of (loul)t. d'here is a 
legK>n of varieties of lettuce, but they all ha\c essentially the same thararter- 
istics and have little food value. Lettuce is now found practically throughout 
the whole year in all civilized (ountries, being grown under gl.iss in winter so as 
to furnish a continuous supply for the markets throughout the year. It is used 
rhiclly as salad, and among the varieties which are most highly prized for this 
])urpose are the cabbage lettuce and the variety known as Romaine. The 
Romainc is distinguished from the common lettuce by the shaj)eof the leaves, 
whic'h arc muc h longer and narrower than those of ordinary lettuce. The Ro- 
maine lettuce is more highly prized by most connoisseurs as being more tender 
and brittle than the first variety. 

Composition . — 


Waic'r, 

.Ash, 

PrcUcin 

Filn'r 

Sugar, si. in h, (‘l( , 
Fat, 


. .1) j)crr< lit 

. . 1 61 
..141 “ 

• - -74 “ 

... . .mH “ 

" 


The chita show' that lettuce is a highlv succulent vegetable. Its chief food 
constituents are protein and sugar. Its rc'al value as a food is not shown by 
chemical analysis because it consists in a delicate, aromatic tiavor which is not 
revealed by the crucible. 

Melons. — 'Inhere are two kinds of melons eaten in the United States, — the 
first the watermelon, and the second the c antaloupe or muskmelon. In Luropc 
the ])rincipal melon whic h is used is one having deep yellow flesh resembling the 
color of a pumpkin and known as the French melon. The botanical name is 
* Cticumis melo L. French, melon; Oerman, Melone; Italian, jiopone; 
Sjviinish, melon. »• 

The French melon is indigenous to A.sia, hut only the cultivated varieties arc 
known now. The flesh is very sweet and is, as has already been .said, 
usually of a deej) yellow color, (hough there are many different varieties. 

Cantaloupe. — This is a general name given to the melons of the French type 
or varieties thereof growing in the United States. It is supposed to have had its 
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origin in Italy, though there is some doubt on the subjett. The rantalou|>e is 
of various sizes and shajx?s and various degree's of sweetness. In the United 
States the variety grown at Rmky FonI, Colorado, is notnl for its swt'tMness 
and general palatability. For this reason many melons not gnnvn at Roiky 
Ford are imj)roperly sold under that name. 'Fhere are a great many varieties 
of canleloiijx's. Cicnerally the ilesh of the cantaloupe is a grc*enish vellow 
instead of yellow. '] he miiskmeltm i'^(|uite like the t anialoupe in aj>j)earan(e 
and lla\or. 

.VN.ALYSIS OF TFH'F <>K Ml’SKNtn.ONS. 
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Watermelons. 

-rhis i 

S' an eiilireb 

diUeiant \ariet\ from tlu’ h'g:' 

■ih h melon 


<)r (.anl;dou}K-. Its b<»t.jni(.d nanx* i" C////#//jn dlrnl/us F. I'reiK h, melon 
d’eaii; (lerman, \\ a-'ser- Mchmr; Itali.in, t(K<HTier<», Spani'-'li, vaixlia. 

d'he watermelon i>. slid to be indigeinni'' to .\frii.i. It is grown extensively 
in the United States, e^pei i.illy in the soutlx rn j»art. It is a held ( rop of ton- 
siderable imjwirtaine, e-jK-eiaily in the "tale <»f (b-orgi.». 'Fhe watermelon 
grows liest on a sandy soil, though it reijuires it to l>e well fertilized. The vines, 
when they reach their full growth, cover the entire held. 'The melons often 
grow to a very large si/e, — sjxHimens weighirig from 50 to 60 jMmnds IxMng not 
unusual. The average size, however, i> nunh less than that. The (leorgia 
melon is somewhat oval in sh.ijie, reaijiing generally from a hnit to eighteen 
inches in length and from a hwft to fifteen iiu hes in diameter. The 'flesh is 
generally red and the seed.s usually black. The w.itermelon is in the market 
from early summer until the late autumn. It bears shipping quite well, 
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and is sent usually in box cars without crating, and, if kept at a low tempera- 
ture, will remain palatable for many days or even weeks. The fresh ripe melon, 
however. Is far superior in quality to any that are harvested partly green and 
kept for a long time. Al>out forty or fifty varieties of watermelons grow in the 
United Stales. 

Composition oj Melons . — The following data show the composition of the 
flesh of the muskmelon and the watermelon : 


Muskmclon: 

Water, 

Ash, 

Protein 

Fiber 

Stan h, sugar, ett ., 
Fat, 


8<;.50 pen enl 
.fK) “ 

/)0 “ 

.i)2 “ 

8.20 “ 

.j 8 “ 


Watermelon; 

Water, 

Ash, 

Protein, 

Fil)er 

Starch, sugar, et( 
Fat, 


()i 87 percent 

.40 " 

55 “ 

6 05 “ 

. .20 “ 


The above data show that the edible jiortion of the muskmelon contains more 
nutrient matter than that of the watermelon, the dilTerence being chiefly in the 
content of water and carbohydrates. 

Okra. — The French name for okra is gombo; Italian, ibisco; Sjianish, 
gombo. 

Okra is a vegetable grown very largely in the United States and especially 
valued for use in soup making. For this pur]H)se the young secd-vesseK are 
employed. The seed pods of the okra are long, tajiering, and rigid by reason 
of quite sharp angles. The okra is often known as gombo or gumbf>. 

Composition . — 


Water, 

-\sh, 

Protein 

Fib<T 

Starch, sugar, etv 
Fat, 


87 41 jK*r( eni 
•7t “ 


i.pg 

.5 

6 04 


.40 


Onion. — TJie botanical name of the onion is Allium repo L. The French 
» name is ognon; (lerman, Zwieln*!; Italian, ci|)olla; Spanish, cebolla. 

The onion is a plant which is valued for edible pur|)oses throughout the 
whole world. It is sup|K)sed to have lx*en indigenous to .Asia, but its exact 
origin is not known with certainty. Both the })ulp and the part of the stem 
immediately attached thereto are edible. In fact in very young plants the 
whole plant is edible. Its highly aromatic character and flavor rather than 
its nutritive qualities give it its chief value. The onion is eaten lx)th raw and in 
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various cooked forms, tooking the onion, especially boiling, ex^)els a large 
part of its most pungent character, so that the ctH)ked onion not miinifc.>t 
itself so unpleasantly in the breath when eaten a.s is the case with the raw onion. 
The onion is also very commonly eaten in this country fric<l, e.sjx?cially 
with beefsteak. The variety of onions cultivated is legion, but they are 
due rather to different methmls of cultivation, etc., than to lK)tanicaI "char- 
acter. 

Composition . — 


Water, 

Ash, 

Protein, 

Fiber, 

Sugar, Stan h, « ti 
Fat, 


... S; jx n ent 
.. . .57 “ 

... I 40 “ 

(H) “ 

— 0 i; t “ 

“ 


The onion, it is seen, is rather iKK)r in protein but rich in sugar and allied 
lx)dies. 

Parsnips.— The botanical name of the parsnip is I\t\linaca sativa L. 
French, panaisj German, Pastinakej Italian, fKistinacaj Spatiish, chirivia. 

The parsnip is nearly related to the carrot in its apja'acanc e and also its projv 
erties. The nxit is usually long and straight and gradually tapering. It, how- 
ever, often has other shai>es, as is the case with the carrot and beet. 

Composition . — 

... . . Ho ^4 jMT< ent 

Ash, . . . . I “ 

Protein 1 “ 

Filxr u 

.Sugar, -t.ir( li, 1 1 ( “ 

Fat, . . .00 “ 


The above data show that the parsnip is not mudi ri( her in nutrients than 
most of the roots grown, except in sugar and s(ar< h content. The large 
quantity of carbohydrates gives it its thief ftMul value. 'Fhe.sc tarbohydrates 
are not by any means all sugar and stare h, but iiu lude a very considerable |>ro- 
[K^rtion of cellulose which is more or lc^.s digestible. • 

Peas. — The Ixgaiiical name of ihc|x*a plant is Pisnm sativum L. French 
pois; German, F^rbse; Italian, jxscllo; Spanish, guis;inte. 

The pea is quite as highly valued for table use as the bean, and, }x*rhaps, is 
almost as e.xtensively cultivated. The |H‘a, however, is not usually yaten in the 
fx)d. It is probably indigenous to ('entral lujrojH*, but has lx‘en so long culti- 
vated that an e.xact history of its original distribution is not knowm. 7'herc, 
are many different varieties of the jXM, but the o.k* mi»st highly prized i.s a small 
and very sweet fx?a. The larger variety dex^ not have the pahtability and 
other highly prized edible qualities that distinguish the smaller variety. The 
pea is found in the markets of the (^nited States throughout the whole year, 
!)eing grown under cover in the w inter lime. It lx*comcs an abundant crop 
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from early in the spring until very late in the autumn. Immense quantities 
of peas are preserved by canning, and in this condition they retain their edible 
properties almost without impairment throughout the entire winter. The pea 
is valued as a f(K>d in many forms. 


Composition . — 

WArric. Ami, 

IVr« I*tT< cTit 

r«H»TKIN. llBUt. 

PiTccnl, Pen Lilt 

Starc h. 

Si (jAk, m . 

Pen i-nt 

!• AT. 

Pm cut. 

(Irc’cn |)C‘U 


.78 

387 

I ^ 

.40 

Drv fKM, 


. 3 “ 

27 04 3 f)0 

51 75 



The above data show that the jK‘a is a markedly nitrogenous food, especially 
the dry [wa. Even in the green pea nearly four percent of its weight is protein. 

A comj)ariM)n of the iom|K)siti(jn of the pea witli that of the bean shows that 
the pea is even more nitrogenous in character than the bean. 

Potatoes. — One of the most important vegetables as well as f(M)d i)rod- 
ucts in general is that class of ])roducts to which the name potato is given. 
The term strictly should apply only to that class known as white or Irish 
potato {Solanuni tuberosum L.). Thef)otato, as indic'ated by the name, belongs 
to a fftmily of j)lants which is considered p<»isonous, but in the ( ullivated var- 
iety the poisonous principle has btrn practically eliminatcvl. The potato 
belongs, essentially, to the starchy group of foods. Jf we assume, which is 
very nearly correct, that the average content of water in different varieties 
of potatoes at the time they ;iro most suitable for edible purposes is 8o i>er- 
cent, it is found that at least threr-fourths of the remaining solid dry matter 
is .starch. The potato conl.dns a trace of sugar and notable ciuantities c^f 
otlier carbohydrates than starch and sugar, namely, fiber. It also contains 
a very small propc»rlion of nitrogen and mineral matter. 

'Fhe potato is grown chietly in temiKTate climates. It nourishes particu- 
larly well in the northern part of luirope, in Kngland, Scotland, and Ireland, 
and in the nccrtluTii ])ortion of the Tnitcd States. The northern i)art of 
Maine, especially, is noted for the produc tion of potatoes of high edible quali- 
ties. It grows very well also in the semthern |)art of the United States. The 
|H)tato may be produced from seed, but that method of propagation has 
long since ceased to be practiced for agricultural purj^oscs. The iKdatoes 
of commerce are produced from the eyes of the tubers. The best results 
in the growth of iK>tatc)es are .scaured in the Icncse somewhat sandy soil into 
which the roots of the plant can easily i)enetrate and which gives way readily 
to make place for the growing tiklier. Hard, clay soils are unsuited to the 
grow’th of this vegetable. Ihe jclanting is accomplished in the early spring 
after a thorough preparation of the seed bed by plowing to the usual depth, 
often .subsoiling and reducing the surface of the soil to the proper tilth. The 
cuttings of potatoes or the whole potatoes arc planted in rows to a depth of 
two or three inches, w’here they may sprout and'ev'en reach the surface at 
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a temperature which at times may fall Inflow the frost point on the surface 
of the soil. The leaf of the potato, when it has once apj)earcd alK)vc the sur- 
face of the soil, is ver\' susceptible to the action of fn)st. If killed at an early 
stage it may grow again without replanting. The |)otato is a crop which 
the farmer may plant early in the spring. Tlierc arc other varieties which 
are plxinted later, even in the middle of >iimmer, and produce g<K>d results. 
The planting sea.son may continue over a |x'riod of two or three months. 
During the growth of tlie cn>p by the cultivation of the soil the surface is 
kept in g(x)d tilth, the weeds and gras^ prevented from growing, and the st)il 
gradually drawn up around the growing tubers witli the hoe or plow in the 
form of ridges. This heaj)ing up of the vul lends to j)romole the lieveloj)- 
ment of the tubers, afftirding tlieni a loo>e and more .dmndant bedding and 
a greater su})j)ly of plant food. 

Tlie greatest enemies to wliiih the p«)t.it'» crop i" obnoxioiis .'’.re found in 
tlie various forms of the j>olato bug [lyorxphorii (icicmtineatd^y \\hi( h feed ujxm 
tlieir leaves. To prevent the ravages of then* inseits it l)eiomes luaessary 
to dust over the leaves (»f the growing j>lant^ M>me ))owerful insecticide which 
will destroy the life of the insects feeding u|»on them, d'he active ingredient 
of these insecticides is usually arsenic, l ortunately the growing tuber does 
not absorl), so far as known, e\en traces of arsenic, or at least not more than 
the merest trace, which ni.iy be used for iii'-ec tic idal purjH>sc‘s. It is quite 
imjxjssiblc in most localities to secure a (t<*p of {nuatoes without such treat- 
ment. The alternative is a constant in-pcs tmn of the growing plant and the 
remov;d and killing of tlie hugs as the\ appear, but this is only i)racti(ablc 
over very small areas as its general applicalicui watld increase the cost cd 
the prcKluct beyemd the reach <»f the aserage consumer. 

y',V/^/_l»otatoes are jjroduced in e\er\ Mate and territory of the Tnitcd 
States. The statistics for the \car ende<l De<c*mber 31, iqoc;, .shenv that the 
total area devoted to jxitatoes in the I niied .States is 525, 000 acres. J he 
largest area in anv one Slate* is found in New \ork, namelv, 43^,000 acres, 
and the smallest area, aside from .Kri/ama, not rej)orted, is found in New 
Mexico, namely, looo acres, d'he cield of |M»taloes for the year i.s given a.s 
37^>537»®^ bushels, the average* \ield per acre for the (<»unlry being 107 
bushels. The largest total )ield wa.s in New Vork, the Iarge.st yield per acre 
Ijeing reiKjrltxl from Maine, 256 bushels, while the .smallest yields are found 
in some of the southern States. The average price |)cr bushel for the whole 
country at the farm is 53 ^ c ents, and the t<»tal farm value cd the crop $2o6,545r « 
000. Generally potatoes command higher prices in some of the southern 
States, while the lower prices are found in Maine and the c entral west. The 
weight of a bushel of jx)tat(x*s is 60 |K>unds. As the average amount of 
fermentable matter in potatoes grown in the United Slates is 20 jHjrcent, 
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the total weight of fermentable matter in a bushel ot {)otatoes is 12 pounds, 
which would yield approximately 6 pounds or 3.6 quarts of alcohol. 

Composition. — Starch content: The quantity of starch in American grown 
potatoes varies from 15 to 20 percent. Probably 18 percent might stated 
as the general average of the best grades of jx)tatoes. In this connection it 
must l>e remembered that at the present time pMatoes are grown in the United 
States chictly for table use. (ienerally, only the imperfect or injured samples 
are used for stock feeding or for starch making, and this condition will })rrb- 
otU'. continue as long as giMxl edible potatoes bring a higher price for table 
use than can be obtained by utilizing them for starch or for feeding purposes. 

Under the microscope the granules of ])otato starch have a distinctive 
appearance. They apj)ear as egg-sha|)efl bodies on which, especially the 
larger ones, various ring-like lines arc seen. With a mcxiified ([M)larized) 
light under certain conditions of observation a black cross is developed uj)on 
the granule. It is not difficult for an expert microscojiist to distinguish 
potato from other forms of starch by its ap{)carance, which is well shown in 
Figs. 39 and 40. Many of the granules are quite large, and most of them 
arc ovoid in shafK;. 

The quantity of protein in the potato is quite low compared with that of 
cereal huHls; in round numbeis it may be said to be 2.5 percent. The potato 
contains very little material which is lapable of fermentation aside from 
starch and sugars. 

Suf^ar content: Although the |X)tato is not sweet to the taste in a fresh state, 
it contains notal)le quantities of sugar. This sugar is lost whenever the |)otato 
is used for starch-making pur|)oses, but is utilized when it is uscsl for the 
manufacture of industrial alcohol. The percentage of sugar of all kinds 
in the potato rarely giH'S above i jiercent. The average quantity is ])robably 
not far from 0.35 percent, including sugar, reducing sugar, and dextrin, 
all of which are soluble in water. In the treatment of potatex's for starch 
making therefore it may be estimated that 0.35 percent of fermentable 
matter is lost in the wash water. 

One Cierman author, Saare, claims to have found much larger quantities 
of sugar in potat<K*s than those just mentioned. The minimum quantity 
found by this author is 0.4 }»ercent, and the maximum 3.4 ])ercent, giving 
a mean of r.q [lercent. Ten varieties of ^lotatoes used for the manufacture 
of industrial alcohol were cxaminc*d in the securing of these data. It appears 
that some varieties have a greatei tendency to produce sugar than others. 
The Cierman variety known as “Dalxr” contains the smallest quantities 
of sugar, while the variety known as “Juno*^ contains the largest quantities. 
The piercentages of sugar, as re|Hirted by Saare, however, are larger than those 
reported by other observers, and probably are larger ihan are usually found. 

Average composition: Frazier, of the Cornell station, has collected analyses 
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of a large number of different varieties of potatoes, and finds them to have 
the following average composition; 
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The following anal\ses show in detail the (om|M)sitit)n of potatoes from 
different hualities: 

Analysis oj Maine potatoes: The Jlureaii of Chemistry a few years ago 
made .ui in\estigatir)n in connedion with the experiment station in Maine 
of the (omposition of potatoes grown in th.it slate Used for table purjroses 
and for start h making. Some <»f the best varieties grown in different parts 
of the stat(‘ were subjeeltsl to an.ilysis, and tlie following results show them 
to be of (juile uniform ((imposition: 
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Analysis of Vennont potatoes: Analvses made in Vermont and published 
in the rept'rt of the Vermont ]*Aj>eriment Station for 1901 show an average 
content of starch considerably less than that above giNcn, namely: 
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Composition oj Potatoes used in Franee for Industrial Purposes. — Tlu' 

is rcgar(le<l in France as an average composition of the junato suitalilc 
for industrial ]>urp()si's | 

WattT 71.00 I >i 1 1 nil 

Stari'li, . . . . iSoo “ 

Su^iar, oil .... . 1 o(> “ 

( 'flluUw.. . . . 1 ^5 “ 

l*rr>U'm, . . i “ 

Fat ... . i, '• 

.-\sh . . . I f>o “ 

'Fhe total fcrmenlalile matter, as seen above, is a little i‘\ei i<) penent, 
not allowing anything for the lellulose whiih is fiTinented. As .i portion of 
the (eliiilose may also beiome a Miurie td ahohol, it is observed lliat thi* 
average penentage of fermented matter in the I' rent h potato usod for indus- 
trial pnr])oses is not far fntm 20 per»etU. 

The following varieties show a variation in starth tontent of (> S pertent, 
the minimum being i5.() and the maximum 22.7 penent 

Knlst.irthv .... 7 |'< ti ( 11! i.f v|.,Ti li 

ShavN . ; ' “ 

Instituif uf Iti aiivais, 177 " “ 

Kcrtiour's 171, ■ “ 

\\ luU' I- Icpliant, ino '• “ 

British K( tl ... . lO " 

( il.Ult Itluc,. . . 1 s I) •* “ 

J;;(//ys/s oj Potatoes jrooi (ierman Souras ((imposition and 

Uri li (onlint 'The tontent of starth in potatoes t-xannnetl in tin' laboratory 
rf tht' .\sso( iation of (Ierman .'sj>int .Manufat turt'rs during the vear i(>o5 
x^ried fmm 12 i tt) 25 t jiertent l.leven penent of the t'»tal number ex- 
aminctl contained between 12 aivl 14 i>eitent of stanli, 20 |>er(ent betwocm 
14 and 16 jienent of stan h, penent bt'tween if) and iS jn-rt ent of 
starch, 24 penent between iS and 20 ptnent, 2.\ penent aKo betwt'cn 
20 and 32 pent'iit, atul <S jiercent betwt'eii 22 ainl 25 1 jiertent. 

These data show th.it 5f) pertent of the total numlu'r of sample^ examined 
(ontained InMvveen 18 and 25 penent of st.inli It •is evident, tluTt'lore, that 
the general average content of sianh in the polatot's usfil in tlie ( iermati dis- 
tilleries is not ftir from i.S to 20 penent. 

'Fhe mean (om[)osition of jxa.itiK's .is given bv three (ierrn.in authorities, 
namelv, Kdnig, Fintner, .ind WollT, is as follows- ^ 
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7 ’he above data show the avera^jc content of fermentable matter in German 
jiotaloes, as <lctermined by three of their leadin^t authorities, to be about 20 
penent, 'I'he potatoes used for the manufadure of alcohol in German} 
are not of the variety raised for edible pur|>oM*s. In a large number of ex- 
periment stations in Germany systernatii elTorts have been made for many 
years to grow a potato ridi in stanh without resj)e(t to its edible qualities. 
These potatoes are coarser in structure and less palatable than those grown 
for the taljle. 'I'he object of the cultivation of this class of potatoes is to 
produce* as much starch and other fermentable matters per ac re as possible. 
It is e\idenl that our own experiment stations should undertake work of a 
similar character if the potato is to be used to any great extent in the manu- 
facture c)f industrial alcohol. 'I'here is no doubt of the fact that success 
ecpiid to that attainc'd by the (ierman e\j)erimenters will attend aji\ s\s- 
tematic efforts of this kind in our country. Not only will larger crops per ac^re 
of potatoes be grown, but these potatoes will contain larger cjuantities of starch 
and other fermentable substances. If the crop of potatoes is to remain at 
the present average, namc-ly, lc*ss than 100 bushels per acre, profitable rc*turns 
for alcohol making can not be expected, either by the farmer or by the manu- 
facturer. .\ nuic h larger quantity must be* grown and, if jiossible, at lcs^ 
expense, in order that encouraging profits may be r(*ali/c*d. 

.Maercker, one of the most celebrated of (Ierman authors, states that in 
certain instances the potato in Germain reaclu*s a very high starch content. 
Some Narieties, in e\ce[)tional instances, h.ive shown as high as 2(^.4 j)ercenl, 
2(S.i percent, and 27.^ percent, respect i\ely. In w.irm,clry seasons jjotatoes 
often are found containing from 25 to 27 ])ercent of starch. .\c cording to 
Maercker, the sugar content, inc hiding all forms of sugar, \aries greiitlw Per- 
fectly ri[te potatoes contain generally no sugar or only a fractional jiercentage. 
When potatoes are stored under unfa\orable conditions, large cjuantities of 
.sugar may U* clevelopc'd, amounting to as high as 5 percent altogether. In 
general, it may be stated^ that the conteiit of sug.ir of all kinds will \ary from 
0.4 ])ercent to 4.4 percent, .iccording t<» conditions. 

\\ Idle polatcHS grown thus to increase the content of starch are not generally 
used as food, }et they arc nutritious but not as palatable as thc)se grown es- 
pecially for table purposes. 

Ash The mineral matters which the potato extracts from the 

soil or from the fertili/.ers which are added thereto consist chiefly of phosphate 
of potash. The mean acer.ige composition of the ash of the potato is shown 
in the following tal Ic * 
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Magnesia (MgC) 4 (m; ]H’r« ent 

Iron oxid (P'CjO,^ 1 j8 

Phosphoric acid (Pj( ' 7 .U “ 

Sulfuric acid (SOj'), 040 

Silicic aciil (Si( ),), 1 • “ 

('hlorin . . 411 

'PhisanaK^i*^ was made upon the sn^ ailed pure a^h, depriMnl of its unhuriUHl 
rarlion, and free<l of s;ind ami carbon dio\id. 

Ejjeft oj jertilizdtion ou the yield and st<ir<U (ottleni: I-Aperieiue in (lermany 
has shown not only that liber.d ferlili/alion with niiro^en is fa\orable to the 
priKlurlion of a large crop of ptdatoes, but also that this is ac 1 omplishnl with- 
out decreasing the iwrcentage of stanh thep*in. The following table shows 
the increase in yield, jiercentage of stanh, and amount of stanh obtained by 
nitrogen fertili/aition, the results being expressed in hectares* and kilograms: 
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It is evident from the data gi\cn in •the table tlial the lii)eral ajiplication 
of nitrogenous fertilizers incrc*ases the yield per acre of IuIkts an<i of starfh 
to a verv' marked extent, although the average iiercditage <if starch jiresent is 
increased verv' little, ('onvertipg th(* average data given in the hircgoing 
table into their ecjuivalents in {wmiids [kt acre, we have the following 

♦ I heriarc"? 471 acres, i kilogram *“2 205 [xninds. 
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results: Without nitrogen — yield of tubers, 16,781 ‘pounds per acre; yield 
of starch, 3)277 pounds per acre. With nitrogen — yield of tubers, 19,629 
jwunds per acre; yield of starch, 3,856 ]>ounds per acre. 

The following varieties of [x>tatm*s arc considered in Germany the l)est for 
the manufacture of alcohol: W’ohltman, Silesia, Agricultural Union, Athe- 
nena, Prince Bismarck, Richter’s Imperator, and Maercker. A recent con- 
sular report on the potato as a soun e of ak ohol in ( iermany shows the following 
yields f)er acre and percentages of start h: 
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Use of ilte Potato - In addition to its \alue as human food the potato has 
other economical relations. It is used in many tountries almost e\clusi\ely 
in the production of starch for the launtlrs and for general tiomestic uses. 

The |K)tuto is not very e.\tensi\ely used for starch jiroduttion in the United 
States except in the state of Maine and jKThaps in one or two other localities. 
The starch of the potato has a particular \alue for use in the textile indiMry 
in the sizing of cloth. Practically all of the potato starch which is produced 
in*the United States is de\oted to that purpose, and for this reason it brings 
a higher pric'e than the ordinary starch made of Indian corn. 

Tcohniqur of the Prodiution of Starch jroot Potatoes, -There is scarcely 
any manufacturing process which is more simple in its method than the 
manufacture of starch from potatoes. 'I'he process consists simply in the 
rasping or grinding of the jKitato to a hne pulp, which is afterward placed 
utH)n sieves in a thin layer and sprinkled with water which detaches the 
starch granules from the j)ulp matter, carries them through the sieve, and thus 
separates them from the libnnis portion. 

It will be interesting to the general reader, on account of the imjxirtance 
# of this prexiuct, to give a brief description of the method employed and the 
results obtained. , 

• Potato .V/urc//.— In this country potato starch is manufactured chiefly in 
Maine, Wisconsin, and C'olorado. The factories are of a very primitive tyjx;, 
the n\achinery consisting of a ras|>eT constructed usually by wTap[)ing a 
wooden evlinder with sheet iron punctured so that the ragged edges of the hole 
are on the exterior surface as shown in Fig. 41. Water is added at the time of 
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rasping, and the starch f>ulp goes onto gauze shaking tables where the starch 
grains are washed through the sieve, as indicated in Figs. 42 and 4^ The 
sepiirated starch and water go into settling tanks. Wliere the starch has 
settled into a firm mass it is broken uj) and sent to the drying kiln. Potato 
starch is highly i)rized as a 
sizing in the textile industry. 

l\se oj the Potato in the 
Manujacture oj Spirits.-— \ 
much more imjK)rlant tech- 
nical use of the potato is 
in the manufacture of dis- 
tilled sj)irits. Distilled spirits 
made from the potato are 
not generally used for pot- 
able purposes but are de- 
\oted to industrial uses. In the Unite<l States, \ery littK' if anv distilled 
spirits are made from the |)otato. In FurojK*, however, esj>e( ially \\\ (»er- 
manv, the industry is one of great magnitude. ]Va<ti(.dly all of the indus- 
trial spirits Used in (lermany and in m.niv parts of l'air«>p(‘ are made 
from the pot*ilo. d'he prtxe.ss is a simple one*. 'I'he ))ulp of the potato, or 



starch, sc[)arate<l therefrom is subjected to the action of malt or other diastatit 
action for the ]jur|)osc of <on\erting the stanh into sugar. In some cas(‘s 
this conversion takes ]>Iace by more Strictly diemiial means, namely, by 
heating the pulpy matter or the .starch separated therefrom in a projXT 
state of dilution, in contact with an acid at a high tem}»erature and pressure. 



Ftr. 41 — Rasimss. Cm iNitKH 1 nR Makis.. Si arc n - u '*’"'* 
!■ I' J>r /'ilt fWt Ut ) 
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Hydrochloric a(id or sulfuric acid is usually em[)loycd for this pur|X)se. 
The action of the acid converts the starch into fermentable su^^ar, namely, 
dextrose, a form of su^ar differing in its quality and character from that pro- 
duced by malt known as maltose. Both sugars, however, are fermentable 
to the same degree and j^rcKluce, for equal quantities of sugar, the same quan- 
tity of alcohol. When the starch is converted into sugar by one or the other 
of these methods it is subjected to fermentation by an appropriate quantity 
of yeast which is of the s.ime family as that used in the alcoholic fermenta- 
tion of other saccharine products. 

SjX'cial characters of \rast, howewer, are reserved for sjwcial puq^oses, 

since the variety of yeast 
determines to a certain ex- 
tent the charactc'r of the 
secondary products w’hich 
are formed during fermen- 
tation and thus determine 
the character, fla\or, and 
aroma of the finished prcjd- 
utt. After the fermenta- 
tion has been completed the 
residue is technically know n 
as beer, and is subjected to 
distillation for the separa- 
tion of the spirit. 

clesc.rij)tion of the proc- 
ess of distillation will be 
found in the second volume 
of this manual and is there- 
fore omitted herq. 

Radish. — The l)otanical 
name of the radish is J^d- 
pJuinns saiii'us L, The 
French name is radis; Ger- 
man, Radies; Italian, rava- 
ncllo; Spanish, rabanito. 

The radish is a vegetable whic h is found tliroughout the whole year in all the 
principal markets of tlic United St'ales, being grown under cover during the 
cold weather. It is ready for market within a short time after sowing, so that 
crop after crop can be grown during the year on the same soil. It is most 
highh^ prized when it is young, as it tends to acquire a pungent and bitter taste 
as it appmaches maturity. The two principal varieties grown, as rcsjxjcts the 
roots, is the one having a long, taj>ering rt)ot, and the other a short, sjiherical 
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hull). The latter arc mure j)rizc(l h>r eating puriKKev. There are many va- 
rietie> grown. 

Compo.sition oj Edible Portion , — 

Water <)i S ]H‘rit iU 

IVdIciii, 

Fill . - Cl *■ 

Suj^ar, and cthi r ^ arln>ln«lratC', . ... .. ... >S 

Ash, c; 

Rhubarb. — The l)otanieal name for rhiiharl) is Rheum L. 'I'lte I' rent h 
name is rhuharlie; (ierman, Rliaharlier; Italian, raiiarharo; Sj^inisli^ 
ruiljarho. 

Rhubarb is a vegetable whit h is widely tlistribuled in the I'nited Slates and 
grow.s generally very early in the spring. It is a liigldy acid plant, and is used 
chietly as a stiuee and for making ]»ies. It reipiires a mtv large addilitm of 
sugar tt) make it j>alatable. It has meditinal pro|MTlies whit h give it atldi- 
lional value, 'rhere are many varieties grown. It is a plant lh.it is ready for 
Use very early in the spring, being available in the farmer’s gartlen almost be- 
fore any other vegetable, and this makes it of spll grtMter vahit*. 

Composition oj the J'.dihle Stem -- 

Will* I, . . «).' c; |H I. ( nt 

Ash ... . . Cl “ 

Prottin, . . . " 

HlxT,. . . .111“ 

Sugar, Stan h, 1 1« , .. . . t .»f> 

l at . I lu “ 

The above tkita show that the rhubarb is prat titall) valueless .is ftHnl and is 
( hietly condirnental. In regard to its nutrients the fat is m a largtT proj)ortit)n 
than in that of almost any tdher sut ailent vegetable 

Squash. — .\nother \ariely of thegoiinl famil\ whith is higld) pri/.etl as a 
fotxl produit is the .stjuash. It isusetlin the s.ime manner as tlu* jnimpkin, and 
is highly valued both as a fotnl for man and domt'st !< ate<l animab ^ 

Composition oj the P'lesh oj the S]^(<i^h 


Wntir, . . |,. TM lit 

Ash - ..17-' 

Protein, . OJ 

I-ilxr, loi 

.Sugar, st .in h, « i< , ** 

Fat “ 


I'he abo\c data show that the squash is a much m<»re nutritive substance 
than the pumiikin. In other respects i« is little dilTerent in its eomjKisition, 
l)cing only a dr\er form of jiumpkin. * 

Sweet Potato. — The vegetable known as sweet jxdato is known botani- 
eally a.s Cotn oh ulus hatoUis L. . * 

From the name it is seen that the sweet jKdato dcK-s not Ixdong to the same 
botanical family as the [KiUito itself, hy reascm. however, of its similar 
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condition of growth and, to a certain extent, its chemidil composition and uses, 
the term |K)tiito has, in this country at least, l)ecome to Ije universally applied 
to both, although the prefix “sweet” Ls quite commonly used with the sweet 
potato, whereas if any prefix is used with the potato, projierly so-called, it is 
the word “white” or “Irish.” The .sweet jxitato is j^rown extensively in the 
United .States and in other resjiects, af^riculturally, may be regarded as com- 
plemcntal to the iK)tato. 

While the jxitato grows best in the northern parts of the country and in 
mild climates, the sweet potato nourishes in the greatest abuiiflance in the 
southern and warmer portions. In respeet to the character of the soil the 
two vegetables are quite similar, both doing best in a sandy or loose soil, 
provided it is sutliciently supplied with plant food for the use of the growing 
plant. 'J'he sweet potato is a thkkened r(M)t, and is proj)agated almost exclu- 
sively by means of shoots called “slips.” 

Planlinf^ and Cultivation , — There is a very tiistinct <lilTerence between the 
planting of the sweet potato and that of the })otato. The former are rarely 
planted in the field where the (roj) is to mature. It is ijuite a universal cus- 
tom to plant the sw’eet potato in beds where the young growth can be forted 
both by means of artificial heat and by a generous mulch of highlv nutritious 
soil. The plants can then be set \ery early in the spring and by the time they 
arc ready to be transplanted to the field have ac(juired a considerable size. 
When ready for transplanting the .see<l bed is prepared with the same 
care as that required for the potato. 'I'lie ridging of the rows, whicli in the 
case of potatoes takes plate during t ultivation, is accomplished in the case 
of .sweet potatoes before planting. If the soil is moist and the temj)erature 
not too high the young jilants are removed from the seed bed and set on 
top of the apexes in the formed rows. 'J'he cultivation of the field during 
the growth of the trop is sufluient to kec}) the surfate in good tilth and 
prevent the growth of weeds, grass, etc. Tare must be exert iscd in the cul- 
tivation no\ to draw the earth away frtim the ridges which have been formed, 
but to increase their si/e* by drawing tlie earth more and more toward the 
ajxxx of the ridge. The tuliivation is continued until the growing vines prac- 
tically cover the .siudace of the soil and thus form a natural mulch, which not 
only conserves the mtiisture and tilth of the soil but also prevents the growth 
of weeds anti gra.^s. The sweet potato, in respect of its tlav'or, is particularly 
sensitive to the inlluence of frost, also the leaves are more sensitive to frost 
than tho.se of the ixiiato. If a heavy frost is exjxrienccd liefore the tubers 
lire han'ested it is apt to impart an unjileasant taste to the potato and 
injure its edible qualities. For this reason, if it is not ixissible to harvest 
the fxxtato liefore the advent of frost, if is adyi.stible to cut the vines at the fKiint 
where they emerge from the .soil. When this has l>een done the injurious 
effects of the frost, alxwc mentioned, are not ex[x*rienced. In the .southern 
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|M)rlion of the countr)' the sweet potato is often allowed to remain in the soil 
during the greater part of the winter, and, if the ^ine^ are removed, it keeps 
in excellent condition. 

1 ieldand Cotn position of theSiiret Potato. — As hits alreadv been mentioned, 
there is a general resemblance, in st) far as ihemiial and nutritive properties 
arc concerned, between the sweet ]M>tato and the jHitato. 'J'he swtvl })otato 
i> Usually colored a yellowish tint, tine to the distribuli«Mi of im)re or less 
.\anthoi)hyll throughout its substaiue. 'I'he sweet jmtaio also vontains not- 
able (juantities of cane sugar, to whith its name is due. Jt, however, tontains 
large (piantities of j^tardi and liber and small <piaiuities of jiroleiii, resem- 
bling in this general manner the |H)tato it>elf. 'I'he sweet i>otato has not 
been used in the I’niled States for the making of al(»>hol. In the A/ore.S 
great (piantities of sweet ]K)tat«K‘s are grown for this purpose, and make an 
aKi>hoI of tine (juality, whiih is used to .1 large evtent in fortif\ mg p(*il wines. 
There are large areas in the United States^ esj)e(ially in the Southern States, 
where the sweet jnitato c.in be grown in great abundame. 'The e\]K‘rimenls 
at the South Carolina station show that as high as ii.ocx) pounds ((f sweet 
potatoes { an be grown j)er a( re. 'The penentage of stan h is markedl}' greater 
than in the w hite or li ish j>oiato. In all ( a^es o\cr ^opeiaentof stanlMvas 
obtained in the South ('ar(»lina sweet potatoes, and in one iiisiaiue over 24 
penent. As high as 2,0oo jiounds of st.inh were prodmed per a( re. 

In addition to starih, the sweet jHUato contains notable (piantities of sugar, 
sometimes as high as sjx penent being present, so that the total fermentable 
matter in the sweet |M>tato m.i\ be reckoned at the minimum at 25 penent. 
.\ bushel of sweet ])otat<»es weighs 55 pcnmds, and (»n<‘-(piarter of this is 
fermentable m.itter, or nearly 14 jHainds 'This would \iel(l, a]>pro\im.ilely, 

7 jxiunds, or a little over one gallon of (>3 p( r< enl al(<»h«tl. It m.iy be fairly 
stated, therefore, in a general way, that a bu-hel of sweet jM)talo(s will )i(.ld 
(>ne gallon of industrial alcoliol. 'The .average \iehl of sweet jH»tatoes, of 
(ourse, is verv much les-* tlnin thaj gi\en in the, .South C.iiolina rej>oils, 
where heavv fertilisation w.is j)ra(lised. < )n |)lots to whidi no fertilizer was 
.idded the yield was about H,ooo pounds of sweet jM»tat(Ks j>er acre, yiehl- 
ing in round numbers i,c;oo jwninds of stan h 'Tlu' cjuantil) of sugar in the 
8 , OCX) }H)Un(ls is about 3S0 JHiunds, which, aclded tc» the starch, makes 2,2150 
pejunds of fermentable matter per acre. 'I'his will yield 1,125 P<>i”'ds of in- 
dustrial alcohol of 95 jK-reent strength, or approximately lUo gallons j>er 
acre. , 

The yield of sweet jHiiatoes in the above computation must \>c regarded 
as exceptionally high. ^'afer (akulalion will be leased u{>on the yield oi 
joo bushels of sw'ect jx^tatoes jkt re, a little alxwe the average of the yield of 
the potato, or a total of 5,500 jeounds jx-r ac re. One-ejuarter of this amount 
IS fermentable matter — 1,400 jxeund^ — which would yield, approxi- 
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matcly, 700 pounds of 05 r>crcent alcohol, or too gallons of 95 percent alcohol 
per acre. In addition to the sugar in the form of sucrose, or common sugar, 
which the sweet j^>tato contains, there is also an appreciable amount of non- 
crystallizablc sugars. 'I'he total sugars in the sweet [wtato have not been 
overstated in the above estimate. In fact, the contrary, rather, is true, since 
the two sugars together probably average about six percent of the weight of 
the prjtato. if the average quantity of starch in the sweet potato is 20 per- 
cent, which is rather a low estimate, the tot.il fermentable matter in the sweet 
potato is 26 j)ercent instead of 25 penent, a^ estimated above. 

ClCANf.KS IN' roMI*OSn if)N OK 1 UK Sw H- T I’or \lO OK DiFKKKIN r V\KIKJ IKS ON SrORINf,.* 
l iKST Lor (XovendwT ’8). 
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oj Storagt on Composition . — Experiments have shown that the quan- 
tity of starch diminishes and the (juantiiy of sugar increases on storing. 
* South ('.irolina Agr. Exp. Sla., Bui. 63, p. 25. 
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Further, it may l>c state?! that in the varieties of swci't |H»taliH-N wliieh are 
mo^t esteemed for table use there is less starch .iiul iK'rhaps more su^ar than 
are slated in the above examples. In one instance of an analysis made on 
the 7th of Januar}'of stored jHUatoes, the starch had fallen to a little le^s than 
IKTCcnt, while the sugars had increased to over 11 ])ercent in less than si\ 
weeks. The total (juanlity of fermentable matter, ho\\e\er, .is will be seen, 
had not been greatly changed, alt 1 n)Ugh there was pn>babl\ a slight loss. In 
the southern agricultural wairk referred to, the yam aiul the sweet jnitato are 
lonsidered together. The c*om|)osilion and the <hanges mi kee])ing .ire well 
illustrated by the prece<ling data. 

The above data apparently are sutVicient to show the high value whidi 
attaches to the sweet potato and the yam, not only as edibles, but esjRM ially 
for the purjiose of making alcohol. It is also seen th.il the sweet potato 
wouhi not be a valuable material for m.iking start h alone. Ixaause in 
starch making the sugar which the sweet |M»t.ito tontains is lost, whereas in 
the manufacture of alcohol the sugar .ind the start h, as well as any fer- 
mentable celluloses tir gums in the potato, are utili/.ed. 'The ft>llowing 
table shows the extent to which this trop is gr<»v\n in the I'nited .States; 


.‘XCRKAOK AND PRODl't'l ION* OK Sw H'T ]*«)I\lOKS (iNSIl’DINt. \ AMs) IN 1I1K I’NITH) 
Si \1 K S Si \1 1 S, IN \s Rusik I H* IIIK I'W H Kill ('» NSl S. 


Si til s 

\( Ml >> 

III SH 1 I> 

S 1 M 1 '' 

\l M 1 S 

III MIH S 

I'nit* <1 Si.iits 

Mr.u: 


Mi‘vi-s|ii|>i 

Mlvsol). 1 

-V S44 

7 ,SI 7 lVi 

74 i.V, 7 

Aiab.iin.i 


1 4 -'* 

Nfiti.isk.i 

SSI 


Ai 

,SI 

4 

N« \ .kIu 

s 


’\l k.UISJs 

n -'71 

f/iS 7 ''t 7 

.\<w 

1 ’ 

3<‘ S‘'S 


( Uit'iMiia 

->.v< ><:<) 


J, 4 iS/'li 


Si 


N.'w M. VI. 0 

47 

(l.lSi 

('l)fllKS tU III 


1 U' 

N. v \otI. 

7 « 

h/.si 

iK'latvan* 



\.,ilh t u.iiina 


S 7 '' 1 .S ^'7 

I listiK't uf ( dIiiiiiIii t 

s 


N.iith ICtki.la 


1 

K lot ula 

7 i 

7S4 

01. 10 

? 7 '^’ 


70/ .>'1 

S 0S7/.74 

< )k 1.1 h< nil 1 

7 ,M 7 • 

||.yS,7'o 

I (n\%aii 


<» 7S1 

( >n )i;oii 

77 

7 kyi^ 

Idaho 


4 M» 

IV..II Vl\ Ml .» t 

t 44 

-’ 0 . 7 -14 

Illinois 

■ 

sn Si 'i 

kill < 1 < I'I.omI 

4 ‘' Ho 

I'M 

.1, Sf'l > 1*7 

lixliaiia 

; >> 

7 .|< is; 

s..i:th ( ito'in.i 

liuliai) 1 1 rniorv 

1 I 

S. S4 

South 1 >akola 

' 

IMS 

Iowa 

1 '-SS 

7 1 . 

1 < U1U . 

74.174 

i.syi ^ 7 ' 

Kaiis,is 

4 .>: ' 

7 J>i'> 

I. ».ii 

4 i.Sl>l 


KontiKkv 

M 171 

7 s<- 

1 tab 

4.. 

4 .'/' ^ 

1 otnsiaiia 

^7 V-f 

I ‘'-s, 4'-7 

\ 1 niioiit 



Mai \ land 

< 

< 77 .^^ 

X'lH'iiii.i 

4 

Massachusctls 



\\ .tshiiiirioii 

4 .'>;.? 

Michufan . 

71 

^ Hi 

\V< \ 11 (.Mi'll 

1. .'.I 

JO./ .4 '4 

hf. 

Miiinevjtii 

4 

1 

\\ IS. .Ilislll 

• 

4 


Average Composition oj S^^cd PotaloeK.-'Vhe mean (omjxisiiion of varieties 
of sweet potatoes as determined by the ( alifornia and lexas l'.x|)enpicnl 
stations is showm in the following data: 
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CALirnuKJA Station 'I’exas Statiok 


(j7 xarieiies). (31 varieties). 

Water, 6<).oo percent 70.27 percent 

A.sh 1.15 “ 1. 14 “ 

Vrotein, 208 “ 2.41 “ 

Fat, I 00 “ 0 . 1)0 “ 

Total suf^ars, 5 55 “ 6.81 “ 

Starch, etc., 2423 ** 24.00 “ 

Crude I'iIkt, 2.62 “ 1.26 “ 


Included in the start h of the above data are the substances soluble in boil- 
in); dilute at itl and alkali. 

Turnip.— 'I'he bt)tanital name t)f the turnij) is Brassica mipiis L. The 
French name is navet; (Jerman, Herbst-Riibe; Italian, navone; Spanish, 
nabt). 

The turnip is grown very largely in the United States both as a vegetable and 
as a held troj) for fcetling puqMtscs. The turnip used as a vegetable usually 
has a spherital bulb. It is a crop that grows late in the autumn. In the cen- 
tral part t)f thectiuntrv it is usually stnvn as a field croj) after the harv'estingtif 
some of the early crttps as, for instance, early polatties, and is reatly for har- 
vest late in the autumn, just before freezing weather begins. (]rown as a 
vegetable, however, it is grown early as well as late. It has a si)icy, pun- 
gent taste which makes it extremely palatable. It is sometimes eaten raw, 
but generally stewed. 

Composition.- -- 

Water 0O..l6 r)cr( ent 

.Ash . . So “ 

Protein, . , . . . I 14 “ 

ImIh r . 11;; “ 

* Sugar, slan h, rt« .. *' 

Fat, 1 8 “ 

The above data show that the turnip is not a very nutritious vegetable and 
that its chief nutrients are carbohydrates. 

Yam.- -Another varietv of edible root or substance belonging to the sweet 
|)otato class is known as the }am. It is also, like the sweet jxatato, particu- 
larly suited to growing in the subtropical or warm climates. The name 

yam properly belongs to a tropical root similar in appearance to the sweet 

|Hgato but produced by \arious spec ies of vines of the genus Dioscorca^ not 
belonging eh*n to the same family as the sweet yx)tato. In the .soutliern 
United States, however, the name yam is applied to certain varieties of the 
sweet |x)tato with large coarse stFms. It is cultivated extensively in the 
southern part of the United States, and is valued both as a food for man and 
sj)ecially for domesticated animals. The character of the .soil, mcthcxl of 
planting, and cultivation are the same as. in the case of the sweet }X)tato. 
It is |>articularly valued for fattening the varietv of swine so common in the 
South, known as the “razor-back” hog. This animal docs his own harvest- 
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ing, and thus takes away from the agrLulturist a |x>riion t>f his lalx^r whieh is 
not of the most agreeable kind. 

Composition oj Wnns . — The eomj)0'>ition of yarns d(n‘s not differ to any 
notable extent from that of the sweet |>otato. 

Other Ui>es oj the Yam and Siceet Pototo — In addiiuai to the use of (he yam 
and s\seet [H)tato for Imman food, reference lias alread) been made to their 
value as fotHl for domestieated animal-. 'I'he-e bodies aie partieularly relisluni 
bv hogs a!ul cattle. 'I'he feeding of -weet |H>taloes or lams 10 milk tows 
insures a healthy conditit)n of the bod\ , and al-.* imparls to the milk.tream, 
vind butter the distiiul amber lint whiih is reganled a- a mark of t‘\ielleiue. 
Thus even in the winter month^ the butter whii h is made from milk produced 
in this wav will have the light .imber tint, width -lumltl tii-tinguish it from 
the highly tinted arlili(ially colt)red prodm t width tlt>es -n nuuh to bring gt)t)d 
butler into bad rej)ute. Iit>th sweet pt)tati»es ami ).ims are tapable t>f yitdd- 
ing abundant supplies of (li-tilletl spirit- It i- pnibabh* that umler the new 
law which permits the u-e ot denatun'tl altt>hol tree of taxation in tlie arts an 
abundant suj)|)lv of this prodmt tan be -eturetl frt)m the -weet |M)tato and 
the \am. d'here are millitm- t»f at re- ttf tlieap land t»f .1 -amlv tharacter 
in the South Allanlit. and (iulf -tale- where pt>latoe- and \ain- t*in be sin - 
te-sfully grown undiT -(ientilu print iple- t*f agiit ultiiie. If not needetl 
for food purposes a- abo\e mentionetl, tin* re-idue tan be \ei\ prtililably 
de\oled to the manufatture of imlu-tnal akoluil. 

(' \N\i I) \ I oil \iu I s. 

It jirobablv will ext ite no <>ppo-iii(»n tt> ^t.ite lh.it if fre-h, suet ulent 
\egeliibles t.in be plat ed u|H)n the t.iblt‘t)| the < on- iim r tin > aie to !)<• prefern'd 
to the same kintl of \egetable- pre-eiwt-d m .iii\ mannt*r. I here art' m.iny 
i irt unistances, Iniwcver, width rentier it «httn nil, if not imjHt-'ible, to -et ure a 
regular suf>j)lv of fre-h, -in i ulent \ egel.iblt - u jn m the t oii-umer - tabh’. I Intse 
wht) possess abund.int wealth m.i\ h^\e a jir opir -itpl'ly t>f legetables at all 
se.i-ons of the le.ir without re-orting to .in\ pre-er\ing jtrtuess t>iher than the 
refrigeration irnident to trans|K»rtalion. Hut the grtMt majtirity (»f ti*n- 
.-umers mu-l of net e— ilv atl.ipt them-eb e- to tlio t oiidilitins tif the m.irkel and 
the proximity of supjily. Sint ulent \eg( tablt- |»ro|Krly h.'ir\est(‘t| and re* 
frigerated may lie .sent long distant es. in\<<l\ing a tonsidtTable jK^ritKl of time, 
anti reach the consumer in ])rattnall\ tin* same state of fre-hnes, and 
palatability as xvhen fir-t harve-ted. t twftig to the exigencies of intermedi.iry^ 
supply and the co-t of iransjxirtation the great indu-liy of keeping sutc ulent 
vegetables bv steriliz-ation ha- b(*<*n ftaindetl. ( ommonly \c*get.d>les ])re[)iired 
in this wav are known a- ‘‘ canned vegc*t.d)I(^s in this ( ounlry and linnetl in 
England. By availing himself of ihi- protc-- the < onsumer, even of moderate 
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means, is able to command at all >ca^ons of the year and in all locations an 
abundant supply of wholesome, fresh, -luc ulent vegetable materials. 

Principles and Process of Canning. -The sterilization of succulent vege- 
table.s defwmds ujjmi the same principles as that of meat, already described. 
The decay of these vegetal>Ie substances is due to the action of certain fer- 
ments, either organic or inorganic, w hit h at t as agents in effecting the oxidatitm 
and decay of the t)rganic material, if the action of these organisms can be 
prevented or inhibitetl the food material will remain for a certain length of time, 
not yet delinilely determined, in an excellent, almost perfect state of pres- 
entation anti without lo'^ing, notably, any of its nutritive or palatable properties. 

It is not the purpose of this manual to describe the technique of canning, 
further than to illustrate the principles thereof in their relations to wholesome 
and nutritive food. 

Selection of Materials.— It is of the highest importance in the canning in- 
dustry, bt)th for the reputation of the manufacturer and the health and com- 
ft)rt t)f the (onsiimer, that the \egetables selected for canning be fresh, free from 
disease, and f)repared in such a \\a\ that all adhering dirt or other foreign sub- 
stances be exduded. 'I'he process (»f preparation for canning should begin as 
soon as possible after the harvesting of the \egelables, since a delay, esj)eciallv 
at the high temperature wluMi usually prevails at the time of canning, 
produces rapid deterioration, both as re-'pects the (juality of the vegetable and 
its llavor. After (he proper cleaning and pre[>arati()n of the fresh vegetables 
they are next subjected to the protest of (anning. It is (hen the vegetables art' 
heated to a temperature of, or above, that of boiling water for a suffic ient length 
of time to thoroughly tlt'stroy all the living germs and spores contained there- 
in.* The tlegret' of temperature and the length of time of heating depend upon 
the nature ol the vegetable substame, the si/e of its particles anti of the pac kage 
and the relative ditVuultv of preservation. Where tvnly living organisms are 
])resent the profter temperature is that whith will tlestroy the life of the germ. 
It is well known that spores from which fermentative germs mav be developed 
are more resistant to the ac tion of heat than the germ itself. When, therefore, 
spores of this kind are |)reM'nt, the temperature of heating must be higher and 
the time more prolongt'd, or, in lieu eff ihi>, the food should be heated on two or 
three ('t)nsetutive d.ivs during vvhiih time any spores whith may have been 
present will have develojyed into organisms anti been killed. Some forms of 
vegetable matc'rials are sterilized much more readily than others. For instance, 
the kernels of green Indian ct>rn are f>f such a character and degree of hardness 
as to resist, with a considerable degree of success, the influence of heat on the 
life of the germs which they contain. In such cases it is customary to pre- 
viously cook the vegetal>le substance I>efore placing it in the cans. The cans 
should ctmtain enevugh water to till the interstices l)etvveen the particles of 
vegetable matter. It is the practice in many instances to add a little salt and 
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sometimes also sugar to this liquid. When the tan is filled and dosed (he 
sterilizing is best completed by placing it in a strong Ixiiler, which is then ilosetl 
.md heated by steam under a pressure <^f two or three atnaisplieres or even 
higher, namely, from 30 to 45 jxninds and o\er per stpure iiuh. Hv heating 
untier jiressurc in this way the development of aiu pressure in the i an due to the 
production of steam is counterbalanced In the pressure willuuil the can. so that 
a swelling or cracking of the can canitot take place. If the laiis are luMtc'd in 
an open bath of water or brine it isius(omar\ to leave a small |K‘rforaiion in th« 
toj) of the can through which the combined gas of the interior of the lan ma} 
C'capc, and this vent is dosed In a small dn^pof s<dder applical before or at th% 
lime of taking the cans from the bath. 'I'he canning of \c‘getables mav also 
(lone in a small way in the houseliold and the prim iple on whic h this proc'ess is 
based is exactly the same as that set forth. 'I'he vegetables must be properly 
jirepared, jilaced in the cans, and luxated a sufVu k nt length of time* to destroy 
germs and spore's, and the vent in the i an stoppc'd w ith solder. I'orfamilv pur- 
poses the Use of c losed boilc'rs for heating i»^ not prat tic al on ,u i uimt of tin ev- 
j.enseof securing such ajiparalus. All kimbof vc-gc-tables w hie h are eaten in a 
cooked slate catdie preserved by the c. inning procc'ss. 'I'hisiannot beappeed, 
however, to those forms of vc-gc'taliles which are raten raw, such as lehuie, 
radishes, etc. 

'I'he jirincip.il forms of (.inned vegc'tables an- cicstribed bc'low . 

Canned Beans.— Fiesh, green beans uvc<i fur c aiming purj loses .ire genera ilv 
preserved in the pod and not shelled, as i^ thee .isc* w ith thepcM 'I'lu* raw material 
diould be selected with the same care .i-' that which attemls »lu‘ sdniion <»f 
"iher veget.dile products intendc'd for jereserv ing purpo^-s If the pods are 
-mall thev may be placc,*d whole in the can 'somc'limes thev are cut into 
"inall lengths in order to til better in the )>ackage. .\^ in the case- of pc'as, 
the interstices between the fiartides of beans arc* lillc'cl bv the addition «»f a 
surtic ient cjuantitv of brine of the proper -'trength to till the can t'wlhe toj). 
'The process of sterili/ation is the ‘'am(;a>. that f(»r otlij^r vc'gc'tablc- '^ubstam c's. 
('cK)kecl beans are abo preserved by canning and are often improi>c rlv calle»I 
baker] beans. 

Composition of Typical Samples of Canned Beans. — Ihe composition 
of typical samjiles of canned beans is -.hrewn in the* following table 

Sc II 

SlBSTAMC VVaoh I Al bllll M ^M» I’K-mis A H Salt. 

S( '-Alf 


I’lT- I’lT P'T I’»r iVr l’(T Fit* 

o-fjl toil toil t<iit O'tU o-nc o-nt. 

String Ix'ans ’ 5» -.So 

rnstringed beans, .07 2 <ii 1.14 1.40 .i}2 

Lima beans, 79 -to 1 if* 11^4 too 1 r*.* .77 

Cannecl baked beans, ^>7-i9 ^ 17 HX 714 2.15 ^ 1.03 
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A. In the aise of pens it is noticed that the beans m the hull arc not a pa, 
ticvlarly nutritious vegetable in proportion to the quantity consumed and thdi 
the protein is the most valuable constituent in the dr} matter, 

Adultmition oj Canned Bean^.—Hhc same adulterations may he found in 
canned />t‘ans as in canned peas. Xo additional remarks, therefore, arc 
needed on this point. 

JJoth (anned peas ami beans form eondimental, palatable, wholesome, and 
desirable forms of these Icj^uminous vef<etal)les. The great cheapness with 
which they can be grown and the improved method ot canning make it 
|K)ssiblc to j)ro(liiie these arlides of food in quantities, and for a price which 
bring them within the reach of those e\en in the most iiumble circumstance'^. 
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As soon as the m.inufacturer restores absolute conlidemc in the purity 
of his t)roduitN by completely exc luding all adulterations the trade in these 
articles will be greatly increased and immensely greater quantities thereof 
consumed.* 

Canned Indian Com. — In the United States a dish which is very ex- 
tensively consumed throughout all*^iarts of the country is one almost unknown 
in Euro[H‘, namely, succulent Indian corn. In the growth of Indian corn, 
at the [H'riod when tiio starcli is formed in the grain and l)efore it becomes set 
or hard, the immature grains make a palatable and excellent fcxxl product. In 
the ap])ropriatc season this delicious vegetable substance is eaten principally 
on the cob. A variety of Indian corn, which has already been dcscril)ed, namei)^ 
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nwrei corn, is the one chVfly used for edilde pur]>oscs in this immature state. 
The Indian corn canning industry is a most e\tensi\e one in ibis country. 
The estimate of the numlxT of cans of Imlian corn jirodiued during the \ear 
ended Dec. 31, 1905, is 13,939,683 cases of 24 can^ eatlj. 

The principal centers of the industry are found in the Xew I'.ngland 
Slates, es|)ecially in Maine, Xew Jersey, MarWamI, New York, (Jhio, l(»wa, 
Illinois, and Indiana. By planting dilTerent \arieiies of Indian (t>rn which 
mature at dilTercmt ages and extending the })lanling ''Cavon o\er a long iH-riml, 
the canning seu'^on, for instance, in Maryland, mav he n)niinueil from ilu“ last 
of ]ulv to the advent of killing frost, usuall\ the middle (»r l.ist of ( )c loher. 

Technique oj the Proce^K. — The ears of sweet Indian mrn are phukeil from 
the stalk together w ith the husks, and brought in wagons in this < ondition to the 
factor\. I'he husks are remo\ed by hand or m-nhirnTv and the e.tts j)assed 
through machinery by means of which, c»wing tt> the opcT.ition of knives, the 
grains are removed from the cob as evenlv as |>ossible. ('are is taken ncct to 
c ui too close to the cob so as to avoid mingling an\ of its partii lc>s with the < orn. 
'The sejiarated grains are put into cans, treatcal with a sulVnic'nt ciuantity of 
water to fill the interstices, soldered, and subjec ted to sterilization. Nearly 
all of these operations are conductecl by machincTv. 'The sterilization is often 
effected by placing the cans upon an endless Knnever dipping into water or 
brine of the proper temjierature and moving slow Iv through this bath at a i)ace 
determined liy the length and temj>erature thc'rc*of, so that upon (‘merging the 
sterili/aiticm is complete. I'he cans may abo be heatcsl in c loses! vessels as 
idready described. \ tvpical view of a factor) emplovcsl in the canning of 
Indian corn is given in the acc'ompanv ing illustration, I'ig. 4.t. 

Composition oj Conned Indian Cc^ni. -Fhe ccjinposition of canneci Indian 
corn varies so greatlv' that it is only possible to give* .inalvses of a s«)mev\hat 
general ( haracter, without attempting to e\pr(‘ss the extreme s of composition 
which may be found. The immature Indian corn differs from the* cl^-v m4ilurc 
Viiriety principally in the following rc^speds: 'Ihc-rejs usuallv more sugar, as 
compared with the same amount of dry substance, .ind lessstan h .ind protein 
than in the matured variety. In fact, the c onstituent which is of chief value 
in the green Indian corn is the natural sugar wide h it contains. 'I his natural 
sweetening cannot be imitated by the addition of sug.ir although the mixture 
may lx? made very swc'ct by this methcwl. 'Ihere is a delicacy of Tlavor ancl a 
peculiar palalability in the natural .sweetness of Indian emn which must 
necessarily lx? due to the form of combination with exher natur.il ingredients in^ 
which the sugar is found, and not solely to the sugar itself, whic h is jirac tically 
ordinarv sugar, sucrose, or its inverted prcMluc 1. While there is less starch in 
the immature kernel of Indian c'^rn the starch is in a different physical 
state. In other words, it has not Ix!come solidified into aggregates of soliri 
particles. The starch in this form abo appears to l>e more j)alalable, and 
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perhaps somewhat more digestible, than in its aggr^ate and solidified condi- 
tion. As a nutrient the green corn is not so valuable b}’ any means as In 
equal weight when dr>'. The percentage of water in green corn is many timis 
as great as in the dry variety. For mere nutritive purposes, therefore, it 
would not }je worth while to go to the trouble of canning green Indian corn. 
Its value is that which is attached to a succulent fresh vegetable, that is, it is 
condimentul and hygienic well as nutritive. 

The mean analysis of many samples of canned sweet Indian corn is given 
belou ; 


VV’al( r 

Dry matter, 

Oil and f.it, . . . 
rcllulDv,. . . 

Ash, 

Salt 

Protrin, 

Suf^ar an«l starch, 


•/5 

.2450 “ 

. 1.36 “ 


•O.t 

3-51 


o 58 


These data were obtained on sam[)les bouglit in the o])en market, M)mc of 
which had been artificially sweetened and to some of which starch had i)r()bably 
been added. The analysis of the fresh green corn is gi\en on page 227. 

Adulteration oj Canned Corn , — Unfortunately many adulterations ha\ebeen 
jiracticed in connection with the canning of Indian corn w'hich, while not exten- 
.sive or applicable to the grcMt mass of material, have cast an unjust suspicion 
on the unadulterated product. The trade in this canned product would be 
vastly incrc'asetl if the consumer could be assured that all forms of adulteration 
had been eliminated from the industry. The j^rincipal adulterants used are 
mentioned on ]mge 228, but the following additional statements are perti- 
nent: 

Adulteration udth Stareh.-~\i\ order to make a more creamy liquid in the c an 
tiio addition of starch has bc'cn largely practiced. There arc two objections to 
the addition of starch to canned corn.^ In the first ])lace it unbalances the 
ration and makes it more or less unwholesome. Starch itself is an unbal- 
anced food t)roduct, but Nature has so distributed the starches in various 
foods as to prc'sent them in the most favorable form for digestion and a'^- 
similation, and when this natural balance is disturbed by artificial me^ins the 
result is metre or less injurious to the organs of digestion. There are many 
[)ersons to w^hom starchy foods are not nutritious nor easily digested, and w hen 
fK'rsons of this kind consume canned Indian corn to w’hich starch has been 
added their health may be injured. The addition of starch, therefore, is 
reprehensible for hygienic reasons. In the second place it is objectionable 
because it is deceptive, since the canned product has a richer and better ap- 
]>earance to the eye by this addition than it otherwise would have, and because 
more water can be used in the can. 
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Adulteration uHtli St/gar. — It sccni'. ''ir.in^o to of with 

>ugar, and yet the addition of ''Ugar w ithout notice to canned Indian corn may 
l»ecome an adulteration. It haj> alreadc luvn nuMitiiuied that the nature of 
Indian corn for canning purj>oses depend-- ver\ largelc ii}Hm it^ natural Migar 
content, and when corn of the projHT ^weet \ariet\ is selected th<‘ addition of 
(tther sweetening material is unnecessarx . d he use t>f s\igar, thetelore, in ton- 
neition with canned Indi.in corn serxe- to tover up the defects of n torn xxliose 
natural sweetness is below the standard an<l thus the tonsumer is det eixed. 
In addition to this, attentio!i is also tailed to tlie fact aheadx state*! that no 
artiticial sweetening, even witli ^igar, tan prixlute tiiat tlelicate and <li‘sired 
saccharine <iuality which tlie natnial sweet torn ptw^es^es, 'Phe aildition 
of sugar, therefore, to tanned Indian toin willnnit the notice therca)f being 
plainly stated on tlie laliel is not 1*) be entoiuai;ed. 

Addition oj SiUcharin. — ’Vho Ust ol btn/oit sullinid, or, as it is torn- 
moiily known, saccharin, It) canneil toin unhappilx is i..o ofuii prattued. 
'Phis body, width has no relation chendtalh or hxgieniiallx to sugar, widt h is 
nolaft)Otl,whichiswholl\ intligcMible, an<l which the majotitx of e\peils re- 
gartl as harmful to health, should nexer be i>laied in canned Indian ct>in, 
e\en if its use is statetl uiH»n the label It j>nidutes an intense, but not agree- 
able, sweet taste and xet one width the unwatx consumer would natuially 
attribute to the sugai present in the coin itst-lf. 'I'hus the ituisumcT is de- 
ceixed, and at the same time he is toiisuming a drug which has xaluable uses 
in medicine but which should onlx be adndnisteretl with the consent and b\' 
tlie advice of aphxsician. It is beliexe.i lint un<ler the s. rutinx of inuni.iiMl, 
state*, and national iiispc'clion the use t.f sachatin in fotfl pro.hicts will 
disappear. Moreoxer, the name satchaiin itself is inislea<ling It isVin 
application of a word which by commtMi u-age n attributed to nalurd sug.r 
substances to a substance which has no relatittiiof anx kincl to sugai. I he 
Use of a word of this kind isexidc-ntb obje* ti.mable. 'Phe . anncT Idnwlf 
who uses this prcHluct often buxs it^undcT another name*, wld.ligixesuo in-li 
cation of its true character. 

Ciuirackr oj thf Cons -It is imi>ortant that the c ontainers in whith catinetl 
\e);ctal.lcs are |.re-,erve<l a.oul.l k- ..f a .liara.ter I.. ).eM no |,oi.ono.„ nr 
iniurious siil)‘ilan( e In the (onteiil'' tlierein \\ liat ^aai lao nt i* 
canncl Indian corn generally api.li.ahle m , armed all .lesr rip- 

tions. 

The approved r-tandards for f™Hl ).rod.i. irt the I nile-I stales re(|uire the 
following properties for the eonlainers. 


“I. Suitable containers for keeping moist fotwl jiroducts such as sirups, 
honev, condensed milk, .soui)s, meat extracts, meats, maiiu .uturcc mea s, 
and undried fruits and vegetables and wrap|)ers in contact with food l^roclucts 
contain on their surfaces, in contact with the focM products, no lead, antimony, 
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arsenic, zinc, or copix^r or any comjjounds thereof of any other poisonous or 
injurious substance. If the containers arc made of tin plate they are outside 
soldered and the plate in no case contains less than one hundred and thirteen 
(lyy milligrams of tin on a piece live (5) centimeters square or one and eight- 
tenths (1.8) grains on a jnecc two (2) inches scpiare. The inner coating of 
the containers is free from pin-holtN, hlister^, and cracks, 

“Jf the tin jilate is lacquered, the lacquer completely covers the tinned 
surface within the containcT and vields to the contents of the container no 
lead, antimony, arsenic, zinc, coj)iK‘r, tin, or any compouncls thereof.” 

Souring and Swelling of Canned Com. — In all c ase^ where steriliziition 
is not complete, or where sporc‘'. remain undestroyed which afterward develop 
and j)rodii(e varicni.s kinds of ferment", the canned corn spoils. The contents 
usually l)C‘(omc sour and accpiire a had ta'5te,and, in many ca>es,on i)uncturing 
the container gas escaj>es. 'Phe pressure of this gas in the can is sometimes 
great enough to produce a swelling, and hence the technical term “swelled” 
aj)plied to cans of this kind. \'arious forms of ferments are active in pro- 
ducing these conditions. The c'ommon alcoholic ferment does not usually oc- 
cur hy reason of the fact that the yeasts whic h produce this form of fermentation 
are readily destroyc'd in the stc'rili/ing proce.ss. Ferments which })roduce 
lactic, butyric, and other acids, and those which act u{)on the nitrogenous 
matter and tend to form various decom{M)sition products arc the most 
common. 

In the ca.se of canned corn ;ind other canned vegetables the nitrogenous 
dec'ompo.sed [mnlucts are not usually very poi.sonous. On the other hand 
(iv the case of meat, and especially of hsh and crustaceans, the degradation 
prcnlucts from the nitrogen constituents of the food become poisonous and 
are kciown c'ollec tively under the name of ptomains. 

If the sterilization has not l)een cc)mj)leleat the time of preparation, sweet 
corn, as well as other foodstuffs in similar circumstances, undergoes a kind 
of fermentatii>n which renders it unfit for food. The fermentation is usu- 
ally due to the greater vitality of spores and fungi, the real bacteria usually 
succumbing to the heat o[ prejvaration. Various gases beside carbon dioxid 
are jiroduced, causing the corn to swell. All swelled goods should be 
rejected for food purposes. 

Canned Peas and Beans. — 'Phese leguminous prcKlucts lend themselves 
readily to cirtining purposes, and arc preserved in great quantities in the 
• United States in this way. Peas are always shelled before canning, and are 
harvested at a lime to secure their ^{reatest succulence. If the jxia.s Ije too 
rt|>e they make a hard, unpal.itable lierry which detracts from the value of 
the cannetl prcnluct. The smaller variety of pea is preferred to the larger 
for canning, but, irrcsjKvtive of size, fliey should be fresh, succulent, and not 
too mature. In the large canning factories the j>eas are harvested with 
machines such as arc used for the cereals. The harvested material is parsed 
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through a .shelling machfne, by means of which the are opeiuMl ami ilu* 
jK'as .scparateti. The rest of the j km Is, >talks, leaxes, etc., are very xaluable 
fur cattle fcKKl or fertilizing j)urposes. Teas, before tanning, should in- se]).ir- 
ate<l into (lifTerent sizes so that all those entering one tan m.tx be as nearly uni- 
form in size as }K>s>ible. This >e|>aralion not only makes the vonlents of 
the tan appear more attractive but also renders the sterihz.ition moreieilain 
and easy. If large and small }K‘as are put in the .same tan the heat of sterili- 
zation must Ik? high enough and continue long emmgh to sterilize tomjiletelx 
the large |)eas, and this might indute an o\er-t(M>king ami im]>air the iHlible 
proj)erties of the small ones. 

'I'he tethnitjue of the tanning jirotess i> not at all dilTerent extept in the 
j>re}><iralion of the material, as described above, from that of other veget.ible 
( .inning fa< lories. 

i'omposition oj Canned /Vr/s - 'I'lie (om|)osition »)f tvpii.il varieties of 
(.inned jieas tomjiiled from a l.irge number of an.dvMs is shown in the 


fttllowing table: 


Watir 

17 

F.tt 

.* 1 

^llH‘r .... 

1 l.H 

IVotciti ... 

' .S7 

Si.irc li .ind sug.tr 

7 7‘> 

\sh 

1 1 1 

S.ilt, 

.('7 


From the above d.ita it i*' seen th.it the i.tnne«l pe.i does m)t h.ive a high 
nutritive value, lon^'idering its bulk. In the tanned pe.i one of the )>rin 
lipal food elements in the wet m. iteri.il is the protein whith it tont.dn^, 
both the ])ea and the bean being verv rith in this imjiort.int fo(»d materinl 
Adulteration oj Canned Peas. - 'I'he jiniuip.il fnrm «>f a<lulteration whith 
^ jiratticetl in the tanning of jK^as is the .idtlitn»n t»f "ulfate (*f topper for the 
purpose of prtKiucing an intense green lolor. 'I'he delit.ile ^hatle t>f green 
i>f the fresh, succulent pea temls to assume .i vellowish tint tin (.inning, and 
».|H?tially after keeping for stime time. 'I'o >ut h an extent does this ttxid.ition 
Df the natural thltirtiphvl go on that in many s.miples wht*n opened, inste.nl 
Ilf a green, we (list over a decidedly yellowish tint. When ;i topper salt, sm h 
as sulfate, is healed in tontacl with a nitrogenous subst,infe, suth as that 
which exists in the pea, a chemical tombination is forine<l betvreen me top 
per anti nitrogenous iKnlics whith has an intenselv green tint. 

It i.s often sup[H)sc(l that the sulfate «)f topper is added to tanned pe.is 
to preserve their natur.il color. 'Fhis, however, is not tlu* tase. 'Fhe top)M.‘f 
combination, as above mentioned, prtKlutes a dve of a very bright green hue. 
Sulfate of copper is a highly ]K)is(inous sub.slante, and for this reason should 
I>e excluded from ftKxl prixlucts. It is only fair to state that those who use 
this material claim that in the form of the combination produte^l it remains 
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iiNihihk fhirin," the process of digestion, and therifore the copper 
Thh ihiim h not sustained hv the facts in the case. It is quite ceruin ib., 
the co/i/KT pwdu, I forming the dye or the e.ccess of the copper which is i„p,| 
rcniiiin'^ in u stutc of \cry unstnhlc composition which is easily broken up 
under the action of the ucicb and enzymes in the digestive organs. 

It /s greatly to the credit of the canners of the United States that the ihe 
of sulfate of cfip/HT lias never tome into use in this country'. 

yh/.f jor ('upper. — Fortunately the presence of copper in canned jieas 
cadly ascertained even liy the novite. If a portion of the peas be rublicsl 
in a mortar to a line paste and mixed with water acidulatetl with two or three 
drops of hydrochloric at id, a paste will be formed which on boiling will de- 
posit copfier on a tlean metallic substance suth as silver, steel, or iron. If a 
bright steel knife or a i lean iron nail be placed in this paste, the surface w ill soon 
be covered with metallic top[)er. 'I'his simple test shows that the copper is 
not combined in any such permanent form as is claimed. 

Saahariii. — 'I'he use of saicharin as an imitation of the natural sweel 
of the pea is, unfortunately, very largely practited and is o[>en to the same 
olijections as were pointed out in the case of Indian corn. The use of sugar, 
.s,dl, and other (ondimental sul)stan(es in (aimed jieas cannot be regarded 
as an adulteration unless deieption results therefrom. It is claimed there is no 
spevial vari(‘ty of j>ea distinguished bv its content of sugar, and theref<*re tiie 
addition of sugar does not cause one variety of pea to imitati' the projierties of 
another. If this be true no deteption is pravticed, and, if the sugar is pure, no 
injury is done. In all (ases of this kind, perhaps, it would lie better if the 
manufacturer would plainly mark on the label the name of the added materials. 
^Hien there (ould be no ijiiestion of the nature of the prodiut. 

Canned Tomatoes, Next, perhaps, in imjiortance to the industrv’ of 
canned corn, is the preservation of tomatoes. Immense (juantities of these 
goods are produced annually in the I'nited States. The tec hniijiie of the 
canning process is not at all dilTerent from that of canned corn. Hv reason 
of the pulpy condition of the material and its freedom from hari and imj)cne- 
trable matter in the preparation for canning, the sterilization is accomplished 
in less time and with gri'ater certainty than in the case of Indian corn 

Preparation oj the Raiv .Material.— Only fresh, rij)e, mature, anci sound 
tomatoes sht)uld be used in the ])reparation of the canned gocxls. These 
arc delivered by the farmer or contractor in baskets or otherwise to the factory. 
After sorting and rejecting all those that are unlit, the {H)rtlons selected for 
^')rcsen'atic)n arc treated in the usual manner to secure steriliz^xticm. 

The skins, cores, and rejected |K)rtions of the tomatoes sh( uld be removed 
to a sufficient distance from the faefory tv prevent any bad c>dor or danger 
of infection. 
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Composition oj Canned Tomatoes. — The chemical com|K)>iiii>n of caimcil 


lomatoes is shown in the following analysi•^: 

'Vater, ih thmh 

Fat . . •• 

FllxT, . . . .(,o 

Starch an<l sugar, , 

Protein, .. ... . . i ’() “ 

A.sh, .. .(t(i “ 

Salt, . . . 1 } “ 


Fri'm the above data it is seen that tlie tomato is not partidilarlv vahialile 
on account of its nutrient properties. It umsisis Jnellyof water, and its 
value as a food product is ])rincipall\ unulimental. It must not he denied, 
however, that it has that peculi.ir value wiiiili is jios-essed hy all edible siu - 
lulent vegetables and fruit'', namely, it is a means of keejiing the dige^ive 
processes in good form, preveitting t onstipation, and jiromuting the genera! 
metabolic activity. In this sense it is seen that it is more than loiuiiniental. 
It *dso, of course, has a distiml foo<l value, due ihietly to the < arbohvdrates 
it (ontaiiis. 

Addition oj Sn^^ar and .S’/inrv.— Sugar and other tondimental substames 
are often used in the jirejiaration of tom.iloe' In this ^.isc it is doulitful 
wliether the addition of pure sugar can be reg.ird(‘d in an\ sense as an adul 
teration if j)rof)erly stated on the laU^l. It is claimed that there is no dis- 
tinction in the c lassifu alion of tomatoes bu.sc'd ujH.n their sugar content. If 
there were a \ariety of distinctly sweet tomato as distinguislual fiorn the or- 
dinary held cro]), then the addition of sugar to the held crop to imitate tlie 
sweet of the naturally sweet article would lie ait adulter.itioit. but e\en in this 
case unri}>e or imperfect tomatoes nia\ be Us<*d and sng.ir addend to loncH-al 
inferiority. 'I'he Use of common condimc'iital sub'tances, siu h as s.di, spices, 
\inegar, etc., in the jireparation of \;irious j)nKlucts of iornat<tcs must be re- 
garded as a jierfectly legitimate operaticut. 

Adidlfration oj Canned Fortunately there are fc'w ariiilterations 

practiced in the case of canned tomatoes, 'I'hc' ifse of antisc'ptics to insure 
the coriserc'ation of the contents of the can was f<»rmerly practiced to some* 
extent, salicylic and benzoic acids being the chief aiiti'ejitic ' c'rnployed 
Since it has l)een made jKcssiblc to easily, s|H*edih, and economically stcTili/e* 
the contents of the cans, the use of antisejuics is practically a tlti»ig of the* jiasi. 
The most common adulteraticju of tomatoes, jeerhaps, h.is bee n artihe ial color- • 
ing. The use of artificial coloring is resorted to solely for decc-ptive })Ur- 
)x)ses. Where grtH,*!! or immature tomatoes are used, or othc*r jiortions aiM 
parts cef such fruits as are not suitable for tlie production (»f the highc*sl 
grade products, the naturally red color of the tomato is imitated artificially, 
usually by the addition of cochineal or a coal tar clye. 'I he use* of artilicial 
color in canned tomatoes has almost ceased in this counln . 
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Saccharin is also sometimes vised as an adulterafit to imitate the proper- 
ties of pure sugar. 

It has already been intimated that green or unfit tomatoes or the residue 
of better grades arc sometimes prepared and sold as the real article. Thi^ 
is a form of adulteration which is most reprehensible. Unfortunately, except 
in .so far as the artificial color is concernerl, this adulteration is not readily 
revealed by either chemical or microscopic examination, although the latter 
is exceedingly valuable in detecting certain forms of this kind of material. 
Only by a rigid inspection of the factories can this form of adulteration be 
excluded with certainly. The use of such immature fruits or scrajN without 
notice to the cemsumer is, without doubt, an adulteration of an exceeding)} 
liad ty})e. Jf there be a desire to make a very cheap grade of the product 
out of these materials the nature of them should be jilainly stated u}ion the 
label and then, perhaps, there would be a valid excuse for their appearance 
on the market. 

Other Canned Vegetables.— 'I'liere is no necessity to enter Into the detail 
of the preparation of other canned vi‘getabl(‘s further than to say that practi- 
cally all vegetables vvliich are olTered on the market, exce[)t those which are 
necessarily eaten in a raw state, are preserved or can be jireserved by the 
sterilising [irocess. 

Tomato Ketchup.— A sauce which is used in large cjuantities in the United 
Slates and in other countries is known as tomato ketchup and is manufac- 
tured in many jiarts of the country, 'fomato ketchup is the ])u!j) of sound, 
rij)0 tomatoes mixed with variinis condimcntal substances and flavoring 
matters to make it jialatable and desirable as a sauce. The character of 
flavor and condimental substances employed is left to the judgment of the 
manufacturer and the taste of the consumer, provided the materials are 
wholesome and sanitary. It has been claimed by some manufacturers that 
it is inijiracticable to jilace this dc-sirable product upon the market without 
the use of chemical antiseptics. They admit, as in the c'a.se of the manu- 
facture of fruit sirups, thaf tomato ketchup can be sterilized and kept properly 
until the bottle is ojiened for consumjition ; but, inasmuch as it is used in 
small (juanlities and a bottle of it lasts for many days, it cannot be kej)t in a 
projier state except by the use of such preser^'atives. The principal antisep- 
tics which arr used in connection with tomato ketchup are salicylic and 
• benzoic acids. 

Experience has shown that these claims arc not of sufficient value to war- 
rant the exception of tomato ketchup from the ordinar}' regulations resi)ect- 
ing pure fcxid. The habit of leaving a tomato ketchup bottle upon the table 
where .the material adheres to the ri!n and becomes hardened to a gummy 
paste, sending as a pabulum for flies, does not appeal with any great force to 
the aesthetic sense relative to dining rooms. A ketchup bottle carefully 
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opened and used in suclf a way as to avoid infection and then returned to the 
ice Ihix can he kept for many days without danger of fermentation. 

Ariijidiil Colors , — Tomato ketchup is sometimes su])jected to artil'icia\ 
coloring. This is done to imitate the color of the best raw material. If 
red, ripe, sound tomatoes are used no artit'uial color is neces^irv. 

I 'se of Refuse for Making Kek hup . — It has Iktii stated that the unri}>e, imper- 
fect tomatoes at the time of hanesting are cooked in largcMpiantiliesand treated 
with hen/.oic acid and stored in large containers until the canning HMson is 
over, after ^vhich this material is made into ketchup and nrtilicially colorc'd. 
Further statements ha\e also hc‘en made to the effect that the skins, lores, 
and refuse of the cannery have been tre.ited in the s.nne w.iy as indie atcMi 
below. The ])roper ins|)ection of the fattnries wouM extlude from the 
prejuration of ketchup unfit material of the kind mentioneel. It is (K)ubt- 
levs true that when the j)eoj)le are fm.dly c on\ inu'd that the keii Imp w hie h is 
Used is made of the best nuiterial and < ontains no artit'u i.d color or no harmful 
antise|)tic, its use ^^ill be immensely increased. 

.V manufacturer of ketcluij) recentb made the following statemc'iu res|>eit- 
ing the utili/.ation of tlie refuse matter at the cannerc . 

“\\’e Use in our standard catsuj) the jK'elings and small tomatoes. We 
jireserve the pulj) with four ounces of sodium ben/autc'to c*aih c;o gallon barrel, 
(noked and whi|)j)ed through a ccclone pulj) m.ichinc*. It takes tw(» barrc'U 

of tins sioik to jiroduce 6o gallons of catsup, .ind we Use eight ounces more of 

sodium ben/.oate to |)reserve it.” 

If waste material of this kincl is .sound .end whole-some, there can be no 
\alicl objection to its use if the product be |>ieser\ecl b\ steiili/ation alone*, 
and (»fferc‘d for sale under its pro))er clesignation 

S'rARCHFS rSFI) AS FOODS. 

Edible Starches. — .Attention has .dread\ been c allc-d to the f.u t that st.trc h 
is the princijial constituent of man\ of the ctanmon foods, vU( 1* as cercuK 
and the different \,iricties of the ]»c»tato and other xegcMablcs. St.nc h is often 
sejiaraled from the partcjf the plant ]>rc»duc mg it, and i- then largely c DnsunuNl 
as focnl in })ractically a jiure state. Starches UM-d in this w;iy are jue'Cnted 
in the form of juidding cjr desserts of some kind, anci are often richlv sjMnsl, 
highlv .sweetened, and often eaten with creum. Starch aKo .i^)|H*ars in the 
market under other names .such as tapioca, arrowroot, etc. 

Arrowrool . — The plant which furni^hes the sub-tanc e known as arrow- 
root belongs to the natural family (’annace.e and is ]>rincipally n.Uive P>f 
tropical regions. The most imjxuiant s(»ijr(e of the arrowroot (*f commerce 
is the Ciinna indica. The .starch of this jdant exhibits in a strong /legrcc 
certain characteristic equalities of starches derivc*d from this natural family. 
The hilum in this .starch i.s round and in .some \arieties double. I he ajs- 
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pcarance of this starch under the micTOsco{)e is shown\n Fig. 45. The product 
of commerce Is ohtaine<l from the rhizome and tubers. 

Bermuda Arrowroot. — The Bermuda arrowroot is obtained principally from 
the Maranta arundinarea. This arrowroot is also produced \'ery largely 
in St. Vincent and other West Indian localities. The granules of the starch 
are very much smaller than in the two species just described. The hilum 
is prominent, and frequently takes the shaj)e of a well defined slit instead of 
the Usual round spot. I’hese arrowroots and th«'se of South African origin 
are very e.xtensively used for invalid foods where starchy foods are indicated, 


Fhi. <J 5 ' — M ARAN I A ( Arro»» K< >1 > 1 1 s r ^R< h ( .*.>00) — ( t 'out it v v of ( hrnn'ittty.) 



which, however, is not very often the case. These starches form a firm and 
semitransluccnt jellvdikc body ^^hen heated to the boiling point in a small 
quantity of water. 'I'hc term arrowroot is ap])lied to starch from plants of 
r the origin mentioned because the natices of the country prcxlucing them u.se 
the bruised rhizomes as a |M>ultice for wounds caused by arrows. 

« Canm edulis. — This species of Cannacece also furnishes a starch of com- 
merce nearly allied to the Canna imlica. The common commercial name 
of this yarietv of starch is “Tons le mois.” The starch granules of this species 
are rather larger than those of the Canna indica, and the concentric markings 
are more delicate and regular. 
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MadtJf^ascar mncroo/. *-There i.s also provluccil in Ma(laj;asciir an arnnv- 
riMJt from a different form of j)lanl, namely I\i(ui pintuilijidii. It is not, 
h()\Ne\er, of any very great commercial importame. A similar starili is 
made from the .siime ])lant in Otaheite. 

Plantain Meal . — The plants of the natural famih Musacea- are im}H)rtant 
artiiles of finxl in many tropical regions, the plant \ielding also, in addition 
to the -starch, fibers suitable for te.Mile use. 'Idie fruit t>f llie .l/zoa paradi- 
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saica is chieth employed for this purpose. It is ijime similar in its i haracter 
to the fruit of the allie^l s|iecics, sapienfum, nriomm<in banana. 1 he ^ 

-starch granules hie h make up the jdantain meal are remarkable foi their’ 
long and narro\\ shaj)e. The lines marking their “urfai e are onl\ f.iintl) dis- 
tinguishable, and the hilum is small and somewhat indi-timt. I lantain 
meal is not u.sed to any ver)' great extent outside of the tounlr\ where it is 
pro<luced. 
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Sago. — Another form of starch which has a higif value as a food prodm t 
is made from the natural family Palmacea*. The palm starch or sa^o is 
consumefl in immense quantities in many parts of the world, and is probahl)- 
in im[)ortan(e only second to the starch derived from the cereals as human 
food. 7'he stare h granules are rather large and coarse, although very many 
small granules arc found mixed with them. Some of the larger granule^ 
appear to he partially divieled or broken. The hilum is distinct and very 
long. The sago of tommerce is like a tapioca made from the palm starch. 
It has been siibjeeted to heat while still moi>t in the ])roccss of manufacture, 
so that it is (juite dinicult, a.^ a rule, to fiiul the distinct starch granules of 
the palm in the commercial article. Sago is grown principally in the Moluc- 
cas and Sumatra. 

Soit/h African Arrmvroot. — There are many species of Marantacea- 
cultivated in South Africa from which arrowroot is manufactured. The\ 
are of the same variety as that used in Tiermuda and the West Inches, The 
cultivation of the plant has moclitied to some extent the action of the starch 
granules as originally found in the unculti\ated jhant. The starch granules 
in the cultivated variety apt)roac h more nearly a spherical form. The con- 
centric lines arc much more distinct and the hilum more prominent than in 
the wild variety. 

I'apioia . — 'The most important of the starch products used as food is the 
tapioca. It is made from the plant belonging to the natural family Kujihor- 
biaccxe, and is derived particularly from the \ariety of Ciissaxa ])lant known 
as Manihol. Attention has bc'en called to the fact that many of the \arieties 
of cassava jilant are highl\ jioiMnious, due to the natural develo{)ment dur- 
ing growth of hydrocyanic acid, one of the nicest \iolcnt of known poisons. 
'I'his substance, however, is of cpiite a \olalile character, and when com- 
minuted cassa\a root is heated or boiled, all or at least the principal jiart of 
the hydrocyanic' acid (prussic acid) clisa[)pears. None of it or at least not 
more than a trace is found in the food product tapioca. A comparati\elv 
sw'cet variety of cassava* that contains ])ut a small proportion of prussic acid 
is grown in Florida and (Georgia. The af)|)earance of a field of ca.ssava is 
shown in Fig. 46. The tapioca of commerce is prepared by the se})aration of 
the starch in the usual way by grinding and washing with water. Before the 
starch l^ecotnes dry, in fact, while it still contains its maximum degree of 
moisture, it is subjected first to a low temt>craturc which is gradually in- 
creased until the starch granules art disintegrated or agglutinated into a some- 
•what firm and gelatinous mass. The heat is then continued at the pro|)er 
temi)erature until the water is nearly all driven off. The starch from this plant 
is sometimes known as Brazilian arfowToot. 

The starch granules of the liitter cassava are verj' small and often angular 
in shape, although some of them appear as well rounded spheroids. The 
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hilum is, as a rule, clearjy distinguished. The microscopic apiK^annicc of the 
grains of cassava starch is shown in Fig. 47. 

Adulteration 0} Tapioca . — The true tapicxa should only be made from 
starch of the cassava. Any starch, derived from any source whatever, if 
taken in the moist state may he subjectwl to the same ])r(Kess of heating, 
and forms an imitation tapioca which possesNCs many of the ])hysical and 
prohablv all of the edible ]>rojH‘rties of the genuine article. The substi- 
tution, however, of any of the other .starches for that of the lassijva is at 
lea-t an imitation, if not an adulteration, of the genuine artii le. 

Food Starches Derived jrom Cereals . — The starches which are deri\ed from 
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the common cereals are also extensively used as FukI pHnluits, esj^ecially 
the maize starch in the United States. It is commonly sold as “torn” .starch, 
•and is largely u.sed for the pur])ose already mentioned. It mfiy be in its 
natural state or it mav l>e previously submitted to the action of heat while 
still moist, .so that it takes on the character of tapioca c)r sago. In the United 
States the Indian com is practically the only cereal which furnishes the food* 
starch in very' large quantities, although rye .stare h is extensively usccl for 
this purpose in other countries. 

The starches of certain of the legumes, .such as peas and l)can.s, have also 
been separated and used for food purt)ose.s. They are not, hc)wcvcr. used 
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to any such extent as would warrant any especial /eference to them at this 
point. 

S/arch jrom the Peanut.— -The i^eanut also yields a starch which has some- 
times been separated and used for food purposes. The quantity so employed, 
however, is not large enough to be of commercial importance. 

Pood Starch Derived jrom the Potato.— Voldto starch is also used very ex- 
tensively for f(KxI purposes, either in its natural form or when subjected to 
heat while still moist, as in the preparation of tapioca and sago. 

Adulteration oj Starches. — The most common adulteration of starches is 
rather a misbranding than adulteration. The practice of adding inert white 
powdered mineral matters to starches is practically unknown in this country. 
Starch sometimes contains sulfurous acid used as a bleach in its preparation. 
This is an injurious substance and should be excluded from edible starches. 
The naming of a starch of one kind by the name of another and more valuable 
kind is simple deception. It is ])racticed to some extent in this and other 
countries. Starch itself may be used as an adulterant, as when maize starch 
is mixed with wheat Hour or powdered starch mi.xed with granulated sugar. 
This kind of adulteration is quite unknown in this country. The selling of 
cheaper starches for tapioca and sago is more common than it should be. 

CONDIMENTS. 

Condiments other than Sugar, Salt, Vinegar, and Wood Smoke.— The 

principal condimcntal substances which are used for food are of vegetable 
origin and of a highly aromatic character. Condimcntal substances them- 
sdlves may have f(Kxi value, that is, contain digestible material w'hich takes 
part in the metabolic processes. Their utility, however, and their value 
do not depend UfKm the amount of food which they contain, but upon their 
aromatic and condimcntal principles above mentioned. Condimcntal sub- 
stances are used in a variety of way>, but in general it may be said that in 
an air-dried slate they are reduced to a fine powder and em])loyed in this 
form. Extracts may also be made from these condimcntal substances, either 
with water or usually w'ith alcohol, and this extractable matter used as a 
condiment. The essential oils which they contain are also frequently separ- 
ated by distillation, and in this purified and concentrated state are, after 
dilution with alcohol, used for condimcntal purposes. Peppermint oil is a 
type of this character of condiments. 

* It will be sufficient for the purjxisc of this manual to mention the principal 
condimcntal substances and refer for the character of their composition to 
the standards of purity established for them under authority of Congress in 
Circular iq, Office of the Secretary, U. S. Department of Agriculture. 

AUs/nce, also knowm as pimento, is the dried fruit of the Pimenta pimenta L 
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J The anise is ‘a plant which grows from 14 to 16 inches in height. 
Its IxHanical name is Pimpintihi anisum L. Frciuh, anis; lierman, .\nis; 
Italian, aniso; Spanish, anis. 

The anise produces abundant sccxls, which are the principal tondimenial 
part. The seeds are used cither directly in bread and other hxnls or e.^jx*- 
ially in the manufacture of liqueurs and confections. Anise see<l is one t>f 
lie oldest of condimental .substances of which historical aciount has been 
preserved. 

Buy leuj is the dried leaf of the lAiurus nobilis J.. In a jiowdercHl form 
< i.s used as a condimental substance in food, but it is chiell\ einplo\ed in 
jlavoring alcohol in the manufacture of the material known as bay rum. 

Capers, — The capers arc obtained by drying the llower buds of the ia])er 
bush. The botanical name is Cappari\ spitiosa L. French, caprier; (ier- 
man, KajxTnstrauch; Italian, capixTo; .Spanisli, alca)»arra. 

d'he (a|>er is a plant which is a nati\e of southern F.urojte of slirub-like 
proportions, growing to a height c>f from three to U\v feet. I'he lli>\\er buds 
are gathered when they arc about as large as peas and .ire preser\ed by 
pic kling in \incgar. 

Caraway. - This is a plant which is n.iti\e to Furope, is either annual (►r 
biennial, and belongs to the botanical species ('arum C ar.i L. Irene h, 
car\i; (ierman, I'eld-Kummel; Italian, c'ar\i; Spanish, alcara\ea. 

The seeds contain the aromatic princijiles which make the caraway \alu> 
able as a condiment. The plant often grows wild. 'The roots ha\e some \alue 
as focnl and arc also highly spiced, but are seldom e.iten. d'he H-eds .ire u.sed 
\ery largely for llavoring liread, es|)ec ially among the (iermans. d hey are 
also used in certain varieties of cheese, es])ec ially that made in Hollaitd. 
t )ftcn they are found in certain candies and other confections. 

Cwisiit is that variety of cinnamcm obtaincsl fnun other species of c innamoti 
than Cinnamomum zeylanicuniy and is not so highl\ \aiued for c (Uidirnental 
and other purposes as the true cinnamon. 

Ca.ssia buds, which arc often usecl for condimental purposes, are the dried 
immature fruit of any species of the cinnamomum |)lant. '1 he cinnamon, 
as it is offered for condimental purposes, is usuall\ lmel\ ground, and the same 
is true of cassia. 

Celery Seed. — The .seeds of celery are highlv prized for corKlImenlal pur- 
poses, either as seeds c^r in the form of an extract. Iloth are also often rccom- 
mendt‘d for mc*dicinal f)urix>ses. • 

Cinnamvn.~^Thc cinnamon is the bark c»f \arious sjcecies of jdants belong- 
ing to the genus Cinnamomum. The true cinnamon is derivcsl solel\ from 
the bark of Cinnamomum zeylanicum Jlrbyne. 

Cloves. — Cloves are dried buds of the Caryophyllu^ aromatuwi L. They 
are used either in the original dried .state or as a finely ground jaewder. 
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Coriander . — The aromatic jirinciples of coriancler employed for condi- 
mental purpfjses are found in the dried seeds of the Coriandrum sativum L. 
This is a plant which is indigenous to s(juthern Europe, growing from two to 
two and a half feet high. The seeds are used in the manufacture of liqueurs 
and for seasoning a great number of culinary preparations. It is stated by 
st>me authorities that the leaves are u.sed for c()ndimental purjKises, but this 
is not the case. The leaves as well as the other green parts of this plant have 
a very unpleasant odor from which the name of the plant is derived. This 
odor is of a character which would exclude the leaves from u.se for condi- 
mental pur|X)ses. 

Cumin Seed. — I'he cumin plant {Ciiminum cyminum L.) is thought to be 
indigenous to Egypt. It is an annual plant, sometimes growing from four 
to five inches high. 'The seeds are the aromatic part and are used for con- 
dimental ])urfK).ses. 'I'hey lia\e a hot, acrid taste and a strong aromatic 
flavor. They arc used chiefly for flavoring .soups and in the manufacture 
of pastry (d all kinds. 'I'hey are also found in many kinds of Ii<|ueurs, 

Dill. — d'hc dill plant {Anethum ^raveolens L.) is indigenous to southern 
E.uro])e. It is an annual plant and grows from two to two and a half feet 
high. 'Ehc seeds, w'hich are the condimenlal part of the })lant, arc flat and 
have a strong and bitter flavor. 'Ehey are used in this country principally 
for flavoring a kind of pic kle known as the dill pic kle, 

fennel. — 'I'hc fennel plant {fanticulum jirniculum L.) is indigenous to 
southern hairope. It grows both wild and under cultivation. The common 
garden fennel is biennial in it^ habits. 'Ehc seeds contain the condimental 
properties of the ]>laiU, and the seeds of the cultivated fennel are usually 
ar)out twice as long as those of the wild Viiriety. They are flat on one side 
and cemvex on the other and cro.ssed by thick yellow-colored ribs. 'I'he 
.seeds arc used chiefly in fhc manuf.icture of licjueurs. 

Ci'i«gfr.--The ginger is the rocU of the plant Zingiber zingiber T^., and is 
one of the most highly [)rized of the ccuidimental substancc.s. It is a plant 
whic'h naturally contains a large amount of starch, which forms nearly half 
of its weight in the dried state. The roots are often sent into commence covered 
with lime, either for the pur|H)seof prc.serving them or bleacTing them. This 
is such a common condition that the limed ginger or bleached ginger is recog- 
nized as a legitimate article of commerce. 

Mare . — The mace of commerce is com[osed of the dried arillus of Myristica 
Jragrans Honttyn. ^lacc contains* a large quantity of fatty substance, usu- 
ally not less than 20 nor more than 30 |x'rcent of its total \Veight. There 
are several varieties of mace on the market, the principal one being Ma- 
cassar mace, which is obtained from the dried arillus of Myristica argenlea 
Warb. The Bombay mace is derived from the dried arillus of Myristica 
tmlabarica. 
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Marjoram Ls the driecf leaf of the plant known by the iK^tanical name of 
Majorana majorana (L.) Karst, or Origanum vulfiare I., This plant is a 
native of Euro})e and is a very common wild plant in Frame, esj)e(ially 
on the lK)rders of the forests. It is also extensi\ely (ulli\ated. It is a ]H‘r- 
ennial. The leaves of the ])lant are the tondimental portions. .V ]>lant 
known as mountain mint is frequently sold as marjoram and has some of 
its condimental pro[K*rties. 

Mustard. — The mustard seed is (leri\ed from various s]>e( ies, distinguished 
largely by the color of the seeds. For instaiue, the white mustard is the seed 
oi Sinaph alha L., the black mustard the seed of Iha\si(a tiii^ra (L.) Koih, 
and the black or])rown mustard the seed of Hrassioi jumea (L.) CasMui. 
The mustard is a widely distributed plant j>rol)ably indigenous to F.urope. 
It grows e,\tensi\elv w ild and is also largel\ (ulti\ate<l. 'Die mustard seed 
forms one of the most important (ondiments of iommer<e. The mustard is 
often ground before it is sold, and frecpiently it is mixed with t)ther spices 
and with oils and is ktiown as prepared mustard. 'I’his latter \ariety is 
subjected to all kinds of adulterations, frecpjently containing V(T\ little 
mustard but with enough turmeric to gi\e the pre])aration a yellow ((►lor 
resembling that attributed to the jmrc article. l*repared mustard should be 
a thick paste (om|)osed largely of ground mustard seed together w ith salt, 
spi(_c‘s of (litTerenl kinds, and vim^gar. It may abo l)e ground in oil. 

A'n/wjc(;.--Nutmeg is the seed of d/yns//<(; jraj^rans. The sc‘cd is 
sent into commerce with a thin coating of lime, which, of course, must be 
remcned before the nutmeg is u<ed. It is principally used as thc‘ utignmnd 
nut and by grating it into the food which i^ to be lluxorcMl at the lime of \tse. 
The nut thus retains its 11a\or much better than when all ground at ortcc 
and kej)l for some lime. 'I'lierc are many Narielic's of nutmeg on the market, 
the jjrincipai ones being the Macassar, Fapua, male, and Jong nutmegs. 
These are all the dried seeds of the Myrt^tiai ary^cntni. 

Pepper. — PejqHT is one of the most important of the ])rinci))al aromatic 
condimental substance^. 'Fhere are many stamfard ^aric■t^es which arc 
known to the trade and which are derised from distinct botanical s]K‘(i(‘s. 
The ])rinci])al varieties are black ]K*p[)er, while jK*p|)CT, and pa))rika pc j)jKT. 
Black pe}q>er is the dried immature berry cT Piper L. White ]>epiKT 

is the dried mature berry of Piper nif^rum L. from which the ctuler ancl the 
inner coatings of the seed have t)ecn rernovc-d. Paprika j><.-p|HT is a n-d 
pepfjer of very mild aromatic equalities* grown chielly in Hungary aiul in 

Cayenne ijeppcr is a ver>' active aromatic red fx?p|xr which is the dried 
fruit of Capsicum jrutescens L. os CapUcum haccatum L. 

The red peppers, therefore, may be divided into two disiinc t c lasses, namely, 
cayenne or hot, acrid pepjjer and the paprika or mild-fla veered jx-pixT. I here 
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is another variety of f)epper known on the market as*long pepper which is the 
dried fruit of Piper I on gum L. 

Saffron is the dried stigma of Crocus saliviis L. 

Sage is a common garden plant which is very extensively used for condi- 
mental purposes, l>elonging to the sj)ecies Salvia officinalis L. Sage is 
used very extensively by the housewife in the preparation of domestic sausage, 
and is j)erhaps more commonly used in meat prcwlucts of this description 
than in other foods. 

Savory or summer savory is a preparation from the leaf, the blossom, and 
tender tips of the branches of Salureja hortensis L. 

Sweet Basil. — This plant is indigenous to India, growling usually about one 
foot high. The botanical name is Ocymim basilicum L. French, basilic 
grand; Herman, Basilikum; Italian, basilico; Spanish, albaca. 

The leaves of the plant are the aromatic part and are extensively used for 
condimental purposes of different kinds. 'I'here are many varieties of basil 
in use. 

Thyme. — Thyme is a plant indigenous to .southern Europe and belongs 
to the botanical sj)ecics Thymus vulgaris L. It is a perennial plant and 
grows in the form of a small dw'arf .shrub. The plant may be propagated 
either by cuttings or may l)e grown from the .seed. The leaves and young 
shoots of the thyme may be used for condimental purposes. Some other 
S|)ecies of the thyme are also used for condimental purposes, especially the 
varieties known as lemon thyme and mother-of-thyme. 

Vegetable Flavoring Extracts. — In speaking of condimental substances it 
was stated that they were either u.sed directly in a state of fine subdivision 
for flavoring purpo.ses or their extracts were employed. The use of the 
extract is often more convenient than the use of the powdered material, and, 
also, it secures a more even distribution of the flavoring principal throughout 
the food product. It is doubtful, however, if for really condimental purposes 
there is any advantage in the use of the extracted materials. Nevertheless 
there are many focMl proclucts in which it would be inconvenient to use the 
jK)wdered aromatic substance itself and the flavoring extract has become 
established as a legitimate article of a condimental nature. 

All the common extracts used in finxls arc described in the standards of 
purity establ^hed by the Secretary’ of Agriculture by authority of Congress, 
• and issued as Circular 19. 

« 

FRUITS. 

Definition. — Under the term “frilit” is included the edible products of 
many trees and shrubs. The term “fruit” in its general sense can be ap- 
plied to any kind of a food product, as for instance the fruit of the farm, 
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the fields, and the fol^st, but in a restricted sense, as it will l)e used 
here, it is applied to the class of orchard products represented by apples, 
peaches, pears, etc. Fruits, in a general sense, include also that class of 
wild or cultivated edible bodies known as berries. The term “berr>'^' Is 
restricted in its present sense to the products of certain small shrubs or 
Nines, such as gooseberries, blackberries, rasjiberries, etc. The fruits that 
grow upon small bushes, such as the currant and gtK)se))errv, occupy an in- 
termediate position between the orchard fruits which have Ixm mentioned 
and berries. Orchard fruits are conveniently divided into large and small 
fruits, the large fruits being represented by the apf)Ie, ])ear, j>each, quince, 
etc., and the small fruit by the cherry and plum. Fruits were doubtless 
among the earliest foods of man, and this leads to another classification of 
fruits, namely, wild and cultivated. Wild fruits, at the present time, do not 
include any large proportion of human footls. There are certain trees growing 
wild, such as the mulberry, the wild cherry, and others, Nvhich produce delicious 
fruits, usually of small size. The term “fruit'' as used herein docs not in- 
clude that very valuable class of foods knoNvn as nuts, which is considered 
under a separate classification. 

General Characteristics of Fruits.— The general characteristics of fruits 
include their color, flavor, odor, and nutritive proj)erlies in so far as we arc con- 
cerned Nvith them in this manual. They are com|K)sed very largely of water, 
j)erhaps 80 percent or more. The solid matter consists of the usual cellulose 
structure of vegetable bodies, sugars, gums, organic acids, and mineral matters. 
Fruits are all succulent, that is, by reason of their high content of w'ater, com- 
posed chiefly of matters in solution which constitute their juices. All fruits, 
therefore, when subjected to pressure yield a juice which contains the principal 
|)ortion of their dietetic constituents. The study of the composition of the 
fruit juices would, therefore, naturally accompany a study of the fruits them- 
selves. The chief characteristics of fruit from a dietetic point of \iew' and 
also as to palalability are derived from their sugars and •acids. The 
taste also is largely due to these com|>onenfS. In addition to this 
the fruits contain aromatic substances belonging to the class of essential 
oils and compound ethers which give to them the agreeable odor which adds 
so much to their value. Fruits are naturally colored and these colors, to 
which the eye is accustomed, become marks of distinction and excellence 
in many cases. The prevailing colors of fruits arc red, yellow, and green. AIU 
shades of colors, however, are represented by the mingling of the primary 
tints. Certain colors are associated with certain fruits as, for instance, led 
with the cherry, raspberry, etc,, green, re<l, and yellow with apples, and 
shades of red and yellow wdth peaches. The.se colors arc due to the different 
conditions of the chlorophyll or vegetable coloring matter which the skin of 
the fruit contains. The three principal color lints which arc pnxiuccri arc 
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known as chlorophyll (green), xanthophyll (yellow)* and erythrophyll (red). 
The mingling of these three distinct colors in the plant coloring matter forms 
the various tints which are seen in fruits and which render them so attractive 
to the eye. 

The sugars in fruit include both the common sugar (sucrose) and 
invert sugar, which contains e(|ual quantities of dextrose and levulose. As 
the sugar is more or less abundant in proportion to the other ingredients the 
fruit is more or less sweet. The different fruits contain different quantities 
of sugar, — the richest perhaps is the grat>e which often in a state of complete 
maturity may have from 25 to 30 i^ercent of sugar. Apples contain from 
five to 15 percent of sugar, and |)eaches and pears somewhat less. In fact 
this range in sugar will cover nearly all the fruits, large and small, as well as 
most of the berries. The quantity of sugar contained in each of the fruits 
will be especially noted in treating of them individually. One of the most 
important constituents of fruit from a palatable [K)int of view is found in its 
organic acids. 'I'hese vary in different classes of fruits. The most common 
organic acid in fruit is malic, which is the chief acid in the apple and allied 
forms. In citrus fruits, such as the lemon and orange, citric acid is the principal 
organic acid. In grapes the principal organic acid is tartaric. More than 
one of these acids is, however, usually contained in a single fruit, and other 
organic acids than those named are found in small quantities in various fruits. 
The three mentioned may be regarded as the to pical acids in fruits. These 
acids, if prc[)ared chemically and adminhstered in a ])ure state, have practically 
no fcKxl value at all, and cannot be consideretl as wholesome material to place 
in the stomach. When, however, they are eaten in their natural state in 
combination with the }H)tash and other ba.ses which fruits contain, and mingled, 
as Nature has done, with the other constituents, they add not only to the pala- 
tability but also to the wholcsomeness of the pnxluct. This is only another 
illustration of the fact that natural pnxlucts are often wholesome and desirable 
where artificial imnlucts of the .same kind chemically are hurtful and unde- 
sirable. Many fruits coiUain consiilerablc quantities of a carbohydrate 
allied to some extent in its composition to sugar and starch but which 
has the property of setting to a semi -resilient mass known as jelly. This 
constituent in fruit is known as |x;ctin or pectose and is present in greater or 
less quantitiesdn almost all fruits. It is by the utilization of this component 
•of fruit that the jellies which are so common an article of fixxi are prepared. 
While in its physical proj)ertics the jeUy of fruits has .some resemblance to the 
gelatine or jelly of animals, its chemical com{X)sition and nutritive values 
are entirely different. The gelatine or jelly of animals is essentially a nitrog- 
enous product while the pectin or jelly *of frqit is essentially a carbohydrate 
product. The two, therefore, are not to l>e confounded. 

Nutritive Uses.— The edible fruits are not only valuable on account of 
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the nourishment they ctihtain but particularly so because of the general 
effect which they have upon the digestive oj^erations. Their judicious u.se 
is conducive to hejilth in many ways. The fruits are mildly laxative, as a 
rule, although there are some exceptions to this. For instance, in some berries, 
like the blackberry, the quantity of tannin ])resent is sulhcient to cause a 
styptic or binding action. While all the fruits contain tannin it is usually 
not in such proportions as to produce a constipating effect. On the other 
hand the combination of the acids, bases, pectins, an<l sugars favors a free an<I 
natural progress of the food through the alimentary canal. The entire with- 
drawal of fruit from the dietary, even if the nourishment it supplies be proviiled 
in some other way, would work great damage to health. There are certain 
dangers, however, to be avoided in the general usc of fruit. Immature 
and imperfect fruits are unwholesome. Fruits arc often subjected, moreover, 
to infection with eggs of various kinds of insects, and these organisms and the 
larva* or eggs thereof may be inirotluced into the stimiach with more or less 
injurious effects. In the eating of fruit, care should be exercised iti the 
inspection and proper preparation of the artide; it should be free foun infec- 
tion, decay, and insect life. The natural condition in which fruit is eaten is 
in the raw state, and in general it may be said that this is the more wholesome 
and preferable way of eating it. On the other hand the c(M)king of fruit ster- 
ilizes it and makes the consumer secure against any infection from bacteria and 
insect life, and in some ways promotes to a certain degree ihcdigestive processes. 
This is especially true of fruits of a hard or un\ielding nature. C<K)kcd 
fruits, as a rule, may be considered less desirable than the natural article, but 
they deserve mention on account of their freedom from infection, wholesome- 
ness, and general dietetic value. Some fruits, such as apples and j)ears, cyn- 
tain notable (quantities of starch, especially in the immature state, and this 
di.saj)pcars to a greater or less extent during the process of ripening. At the 
])criocl of complete maturity the starch is reduced to a minimum and the sugar 
in the fruit reaches a maximum. After this period the fruit begiifs to lose in 
dietetic value, due to the natural process of decay, Vhich is not c\f*n entirely 
checked by placing the fruit in cold storage. The sugar gradually ferments and 
disappears. The fruit becomes rriorc spongy and less ]>alatai)Ic and its general 
properties are impaired. Other fruits, such as the orange and lemon, berries, 
etc., contain little or no starch at any pericxl of their growth? liy careful 
storage the pericxl of maturity may be prolonged for weeks or c\ en months, and « 
thus the fruit made available over a very much longer period than w ould other- 
wise be the case. Under the existing conditions of communication with ail 
parts of the world it Is not impracticable for even those who arc not blest with 
wealth to have a daily suppl}- of fresh fnfits grown in different parts of the world. 
In temperate climes fresh fruits are available from June until May of the fol- 
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lowing year, either furnished directly from the orchard or properly present} 
by storage. 

Apples. —The apple is one of the principal fruits in the market both 
because of its crop value and its general properties. 

It is the most abundant as well as the most valuable of fruits. The apple 
is grown practically in all parts of the United States, but there are some locali- 
ties in which apple trees are grown with special success. Among the states 
which are famous for apple growing may be mentioned New York, Virginia, 
Michigan, and Missouri. 

The varieties of apples are so numerous that it will be useless to attempt 
to mention them. Some of the most important are the Ben Davis, the Pippin, 
the Winesap, Jonathan, Rhode Island Greening, York, Albemarle Pippin, 
Clayton, Early Harvester, Sweet June, Tompkins King, Northern Spy, 
Russet, Yellow Bellflower, etc. 

Acidity oj Apples , — One of the chief points in the palatability of apples as 
well as in their general character is their acidity. While apples are not relished 
when too sour they are as little relished when too sweet. The sugar and 
acid in apples are the chief factors in their palatability, not excluding the 
delicate flavor imparted by essential oils and ethereal substances which, 
though present in such small quantities as not to be measured chemically, 
nevertheless are highly important in making up the total effect of palatability 
and wholesomeness. The chief acid in apples is malic. It exists during 
all periods of the growth of the apple, but is more apparent in the green and 
immature state than in the rij)c fruit. The relative quantity of malic acid 
in respect of sugar and starch is given under the heading of “ Behavior of Apples 
During Storage.” 

Adulteration oj Apples.— There is, of course, no adulteration of apples 
in their natural state except the attempt which is sometimes made to deceive 
the purchaser res|)ectlng the character of the whole package by placing the 
best and most attractive fruit on the top. This is such a well known practice, 
though regrettable, as nofto demand any particular comment. The purchaser 
who has his own interest at stake will usually inspect the bottom as well as 
the top of the package l)efore buying. The chief forms of debasement are 
those which are not practiced with any attempt to deceive. They consist 
in offering apples which are bruised by carelessness in gathering, or which 
« are infected by insect life. In fact the greatest damage to which the apple 
is subject is that of the ravages of irv^ects. There are certain kinds of insects 
which naturally breed in the apple. The egg is often laid in the early develop- 
ment of the fruit and by the time the apples are ready for consumption the 
lan'a; stage has been reached and the* worm has produced ravages to a great 
extent which are often not indicated by any external appearance. It is 
evident that the farmer cannot be held resnonsible in all cases for this condition 
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the fruit. Neverthele'ls it is only fair to stale that In the modern develop- 
ment of the spraying industry the ravages of insect pests can he restrained 
and controlled, if not entirely prevented, by the proper spraying of the fruit. 
This spraying introduces another danger which cannot lx.* forgotten, namely, 
the remaining ujx)n the surface of the fruit of .some of the spraying material 
itself. If pre.sent at all this material is apt to be either at the |X)int of the 
junction of the stem with the fruit or at the opposite extremity of the apple. 
Tor this reason the fruit when eaten raw should l)e jieeled in order that any 
remaining particles of the poisonous material iLsed in sjiraying may lx* removeil. 
It is to the interest of the merchant to present fruit of this kind in the most 
attractive form, by the exclusion of bruised, rotten, or infected apples and 
the offering of the sound, ripe fruit in as presentable a condition as jHissihle. 

Composition oj Apples at Various Staines oj Maturity . — 'The fallowing tabic 
shows the analysis made of one variety of apple, the Baldwin, at various 
stages of maturity: 


Condition. 

Solids. 

1 Invfrt ! 

1 Cant 

Si ott H 

A< ii>n V AS 
Mai le id. 

1 Ash. 



Si e.AK 

1 Sli-AK. 


1 

i 


Pet cent. 

Pe t cent 

Penent. 

Pet cent. 

Pet 1 ent. ' 

Pet rent. 

Very grei-n 

18.47 

\ 6.40 

1.6^ 1 

\ 4.14 

1. 14 1 

0.27 

Green, 

20.10 

' 6.46 

4.05 1 

1 307 



Ripe 

10.64 

t 7-70 ! 

681 1 

1 .'7 


.27 

Overripe 

10.70 

, 8 Hi 


1 None 

.48 1 

.28 


The chief point of intere.st in the above analysis is the gradual decline 
of the starch. When the apple is overripe the start h is entirely gone. When 
the apple is ripe only a small part of the starch is found. In the green apple 
very large quantities of starch are found. The sugar increases as the starch 
diminishes. There is a little over 14 percent of .sugar in the j)erfectly rijM* 
apple but much less in the green. The acidity calculated as malic hi dimin- 
ishes as maturity is approached. In*general it may t)e said that in the ripening 
of an apple the starch is converted into sugar and the achlity is <liminished. 

The comi>osition of apples varies very greatly, as may l>e easily understood, 
with the variety of the apple examined, the diaracter of the season in which 
it grew', and with the individual apple or .sample. 'The lx*^t tha 4 ^ can he (lf>ne 
in showing the composition of apples is to gi\e some of the mo^t reliable analy- 
ses, covering the largest range of examinations in this and other countries. 
In the following table arc given three sets of analyses of Ameriran a])j)l8s 
and tw'O sets of foreign apples, the first three lx*ing .American and the .second 
series Ijeing foreign. 

The table gives the numlier of .samplc.s included in the analytiuil data, 
and the mean, maximum, and minimum results of the anal\>es. 
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Series 1 : 

Average 

Maximum 

Minimum, 

Series 2: 

Average, 

Maximum, 

Minimum, 

SVr/Vf 3: 

Average, 

Maximum 

Minimum 

FoKhti.N Vahm- I V. 

Series 1 ; 

Serif! 2: 

Average, 

Maximum, 

Minimum, 




— 



— * 





! 

I w 

a 

0 5 

Ash. 

' ik 


I 0 

I 2« 

1 y < 

C 0 

Cane 

Sugar. 


1 


Per, 

per- 

Per- 

Per- 

Per- 


1 

Cfttt. 

cent. 

cent. 

cent. 

ceut. 

cent. 

cent. 

1 

13-77 

.240 

-376 

•560 

7.04 

4-56 


' »3 

16 47 

.320 

.670 

.806 


7-76 


1 

0 37 

.170 

.190 

•356 


1.80 


i 

16.43 

•27 

.486 1 


7-02 

3-69 


■ 

23-3^1 ; 

-.U 

.81 r 


11-75 

6.81 



13-4^’ . 

•17 

.07 ^ ‘ 


5-34 

1-74 



13-65 1 

.288 

.452 1 

.694 1 

8-73 

1-53 

0 q6 


i ^»-55 ' 

.404 

.863 i 

I. 0<;4 1 

10,80 

2.81 

1.20 

1 

io.^»o 

.228 

•136 ' 

.421 1 

6.89 

•15 

.70 

i 1 

1 n ' 

16.42 

.310 

.6,4 ' 

•36 

7-73 


I 98 


15-07 i 

.2()0 

•234 I 


10,12 

•55 1 


5 ■ 

16.03 

.360 

•326 


10.69 

i.i 1 



1404 

.240 

• no 1 


6 77 

None 



The comhination of the average data of the American series; shows a mean 
j)crcent:igc of rcdiuing or invert sugar of 7.90 and of cane sugar of 340. 
The average American a()[)le therefore contains 11.30 percent sugar. 

Dietetic Value , — The wholesomeness of apples is well recognized hy all 
authors on physiology and Ingiene, and the necessity of at least a partial 
frujt diet is acknowledged by all. Inasmiuh as the apple is one of the most 
abundant of fruits, being produced in enormous cjuantities and sold often 
at a very low rate, its value as a food product is probably not as fully acknowl- 
edged by our own people as it should be. Through a greater part of the year 
apples can i)c made a staple article of diet. They are, of course, to be most 
highly recommended uncooked, and espe(?ially those varieties which have high 
palatable qualities and a suitable softness of texture. Very hard apples, 
even if palatable, are not recommended for eating raw. In a cooked state 
the apples arc scarcely less wholesome and nutritious than in the raw state. 
It is true tluvt in })astry their gcnnl qualities are often counteracted by the 
, ptwr quality of the pastry envelop which, by reason of the method of its prep- 
aration, usually with an excessive quj^ntity of lard or some other oil or fat, is 
r^dered sometimes not only unpalatable but also difficult of digestion. In a 
stewed condition or prepared in some other unobjectionable manner no ad- 
verse criticism can be made U|^K>n the quality of the apple as an edible 
product. It may also be preserved in cans by sterilization by the process 
described under canned fruits. In this condition the product is known as 
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canned apples.'’ When* prepared in this way the apples are often tiavored 
w iih >ugar and sometimes with spices. 

Many suggestions are often given as to the proper time for eating appUs, 
but it probably makes little difference, so far as their dietar)- or hygienic 
iliaracter is concerned, whether they arc eaten before or after meals or during 
meals. Since it is advisable, as a rule, not to introduce into the siomaih 
(onlinually fresh portions of food, it maybe regarded as safe advice ti» sugge>i 
that the consumption of fruit be made practically a fumtion of the meal 
and that it be not used indiscriminately, loading the stomach betwtrn meals 
with additional quantities of material which reipiire digesti<m. 

oj Jlanrst . — By selecting varieties that mature early in the summer, 
in the early autumn, and in the late autumn the pericxl feu* harvesting ap])les 
may be prolonged in the northern states from August to November. During 
this pcrienl, if thedilTerent varieties are proi)erl\ selected for the maturing time, 
the ripe aj)plc can be otTered to the markets fresh from the tree during the 
entire season. As a rule the later maturing varicuies are more palatable, more 
aromatic., and more nutritious than those that mature earl>. 

Pcilose Content oj A pplcs.- The juice of ap[>les like the juice of many other 
fruits has the property of coagulating to a solid or semi s<tlid material on 
boiling to a ])roper consistence and allowing to stand. It is due. essentiallv, 
to the existence of pectin or pec tose bodies as describecl in the* intioduction 
to the chapter on fruits, T'his is a bodv .illied to the c arbohvdiatcs and 
must be regarded as o!ie of the essential constituent'' of apples and 
imparting to them a characteristic Havor and cpialilv. 

Ptfkin^ and Care oj A pples 'Phe greatest dilbe ulty e\})erienc ed in market- 
ing apples is in the clanger of bruising either at the time of picking or during 
trans])c)rtation. 'Phe apple when removed from the tree still remains a 
living organism with all of its functional activities, except additional growth, 
continuing in full ])ovver. .\s a rule, at the time of picking the apple is not 
yet mature, and unless intended for immecliate consurnjetion the ulmost carc' 
should be c.xercised that the skin be not broken or theMe'h bruised. W'hercwer 
the flesh of the apple is bruised it lessens its vitalitv and decav soon begins. 
Thi.s is shown very conclusively in the studies in the Hurc-au of ('hemistrv, 
where it was found that the starch which is still present in ajiples at the time 
of picking is gradually converted into sugar during the storage ftf the a)>ple, 
thus increasing the palatability of the fruit. In those parts <jf the ilc*sh that 
have l)cen bruised and the vitality imp;wrecl the starch remains unchanged 
during the process of rif>ening. By the careful j>icking of the fruit and wrap* 
ping in soft pa|jers, so as to prevent f>rui.sing in transit, ajjples c)f the projxr 
character can be transjwrted long.dLstartces, even l)eyond the seas, and arrive 
in good condition. This is an especially important fact in the American 
market, because our foreign trade in fresh apples is very large and constantlv’ 
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growing. It is useless to attempt to send a bruis6J or decaying apple on ,i 
long journey, since it will arrive in a condition unfit for consumption anrl, 
further than this, the organisms which are active in decay are conveyed to 
the sound fruit, and thus a whole package may be infected from a single 
ai)ple in bad (ondition. 

Storaf^e oj Apples. -The apple is a crop which is capable of being store<l 
through many months, especially in winter time, without any material dete 
rioration. 'I'hc subject of the storage of ap[)les has been carefully studied in 
the Bureau of ('hemistry and the Bureau of Plant Industry, and the following 
are some of the conclusions which have been reached: 

Tannin Principle, as is the case w'ith other fruits, have a notable 

content of tannin in some form. This constituent of apples is also acti\e 
in giving flavor and palatability to the product. It is not present in quan- 
tities which render the ap[)le unusually bitter or sty{)tic in its character. Inas- 
much as tannin is {)ra( tic ally a universal constituent of all vegetable sub- 
stances it must not be neglected as a normal constituent of fruit, w'hile some 
of the fruits, e.s{)ecially the gra])e, ow'c some of their chief characteristic s 
as to flavor and palatability to their tannin content. 

Preparation of Apples jor Drying'. — 'I'he apples usually are brought to tlie 
large factories in wagons or by raihvay and are pared and sliced by machinerv. 
Where pro()er control is exercised all the imperfect, rotten, and infected 
apples are rejected, and are used either for cattle feeding or sometimes, un- 
fortunately, in cider making. The sound aj>ples, after they are pared and 
sliced, are placed in trays and j)assed to a sulfuring apparatus where they 
are e.\|K)sed to the fumes of burning sulfur to prevent their becoming 
dark upon evaporation. In egher words it is essentially a bleaching process. 
The fumes of sulfur are also strongly antiseptic in character, and thus the 
finished product is less likely to decay or become infected with mould 
than a similar product not ex^Mcsed to the fumes of sulfur. This process 
is extensively prac ticed, but it^ extent does not render it immune from proper 
criticism. Of 24 sampled of e\aqH)ratecf fruits purchased on the open market 
13 .samples had been treated with sulfur fumes. This show’s that over 50 per- 
cent of evaporated fruits are sulfured during the process of preparation and 
eva[X)ration. The greater number of physiological and hygienic exjx;rts 
agree that the fumes of burning sulfur, commonly known as sulfurous acid, 
are injurious to health. It has been showm by researches in the Bureau of 
Chemistry that sulfurcius acid or sulfites have a specific influence upon the 
ced corpuscles of the blcKxi, lending to diminish them very largely in relative 
numbers. This acid has also many other influences uix)n melalx)lism of an 
objectionable character. The cpiestron is one worthy of very' careful con- 
sideration — whether for the sake of preserving a light color and .securing 
immunity from mould or decay it is advisable to introduce into a food prod- 
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!ict any quantity whatewr of a substance injurious to health. I’he answer 
to this question seems almost unavoidable, and it is. and should he, negative, 
h is highly advisable that the manufacturer of evajx>rated apples, as well 
as other fruits treated in a similar manner, should at once l>egin a series 
of experimental determinations for the purjx^j>e of ascertaining whether 
or not a product equally as palatable and more wholesome cannot be made 
without the use of sulfurous acid. The result of this investigation cannot 
1)0 doubted. There is no doubt whatever, even at the present time, that 
by the elimination of the sulfuring [)rocess a product can be made which is 
far more wholesome, although perhaps not so j>resentabic as that which is 
now made. If all manufacturers of cva|H)rated fruits practi(e the same 
method there can be no iinancial injury as a result of the darker color w'hich 
the finished product would a.ssume. On the contrary the consumer of this 
product would soon understand that a different color was due to a more 
hygienic method of preparation, an<l hence the product would be commended 
in such a way as doubtless would largely increase its consumption. In.stead 
of the manufacturer being injured by the prohibition of the use of sulfur 
he w'ould in a very short time be greatly benefited. It is ho|>ed that by 
the means of general information which is spread abroad concerning 
matters of this kind among our pcH)|)le and also through the oj)erations of 
national and .state laws the use of injurious substames, siuh as the fumes 
of burning sulfur, in connection with food products, may be entirely dis- 
continued. 

Dried Applet , — A ^cry important industry in thi" country is the preserva- 
tion of apples by drying or eva]M)ralion. 'I'he term “dried” apples is 
Usually a[)plied to the product which is naturallc dried by tutting ifie 
apples into convenient sixes and exposing them to the action of the sun. 
This is more of a domestic than a tommertial iutlustry, and until 
the intrcxluction of artificial drying was pratticed \erv generally by tin* 
farmers’ wives of the country. It was not an unusual thing in the autumn 
to .see the roofs of smoke house?? or kilt hens ^)ra( tit ally tovered with 
sliced apples exj)osed to the drying influence of the autumnal sun. In such 
cases care must be exercised ahvays to have the c\j)t>‘'ed artides under Mnh 
control as to enable them to be gathered up and put awa\ w him rain is threaten- 
ing. The dried apple is a wholesome fruit, although somewhat u«.iltractive in 
appearance owing to the darkening of the surface during the long expt)sure 
necessary to secure the pro]K*r degree of,cva|K»ration. When ))roj>crly j>re- 
pared the dried apple has its moisture content reduced to approximaiely 30 
percent or less. 

Evaporated Apples . — The term “evaporated” is applied to a])plc*s j)rcKluccd 
on the same principle as those “dri^,”but instead of being exfxised to the sun’s 
h ei ^t they are artificially dried by evaporation. This industry has reached 
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a great magnitude in this country*, and Wayne C#., New York, especially, 
may be regarded as one of the centers of the evaporating industry. 

Cherrics.—The cultivated cherry tree is believed by Bailey and Powell to 
have been derived from its ancestral type, the sour cherry (Prunus cerasus L.), 
which is characterized by a diffuse and mostly low, round-headed growth 
with fruit which is always red, with .soft flesh and very sour taste, and from 
the sweet cherry (Prunus avium L.), a tall growing tree with the bark tending 
to |)eel off in birch-like rings and with variously colored fruit, spherical or 
hcart-shajK'd, with the flesh hard or soft and generally sw'eet. There are a 
great many varieties of these trees. The cherry orchard begins to bear 
profitably at about the age of five years; the trees often live to a great age 
and continue to bear fruit. Records of cherry trees over a hundred years old 
arc known. However, it is believed that about thirty years is the limit for 
profitable bearing, (‘herries grow in all parts of the United States. Formerly 
the crop was a very im[)ortant one in the Fast, especially New York, but of 
late years the ('alifornia cherries have been more and more occupying the 
market. As a rule the C’alifornia cherries are finer in appearance, larger, 
and freer from worms and imperfections, and |M)ssess a flavor which is often 
ecjual to that of the })est flavored cherries grown in the I^ast. 

Composition oj Cherries . — What has been .said respecting the variations 
in the composition of apples is applical)lc with equal force to cherries. In 
the following table is given first the mean com|>osition of si.K samples of cherries 
of American origin with the maximum and minimum. Following this is 
the mean com[K)sition of nine samples of foreign cherries. 
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The data show that the average quantity of in.soluble matter in cherries 
is alwut the same whether of American or foreign origin. The total solids 
represent that part of the cherry which is hot water, including principally 
the cellulose, the ash, and the protein. The quantity of protein, as is seen, is 
quite small, the average being a little less than ij percent. The total sugar 
present, including cane sugar and reducing sugar, is a little over ii per- 
cent, The analytical table does not give the minute portions of essential 
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)ils, ethereal substancesf and acids to which the juice owes its distinctive 
tlivor. 

Varieties . — There are a great many trade-names given to diiTerent varieties 
of cherries. In New York the common varieties are the Bkuk Tartari.in, 
Black Eagle, Napoleon, Yellow Spanish, Windsor, May Duke, Robert’s 
Red Heart, Governor Wood, J'.arly Richnn)nd, etc. 

A great many cherry trees are also grown in Iowa. 'I'he v.irieties m(»st 
jirized in Iowa are the Malaheb, the Ma/./jird, \\ ild Bird ('herrv, Stind 
C herry, Ameritan Morello, Russian See<lling, Northwest, Duchess dWngou- 
leme, and very many others. 

In Virginia the priiKij)al varieties, in addition to those mentioned, whidi 
,ire (ultivated, are the Coe, Early Purple, Kirtland Mary, Ro(kj)ort, ()li\el, 
Philij)i)e, etc. 

'I'he cherry owes one of its chief Vcdues to the f.ut that it is one of the 
first orchard fruits to ri[)en. In the vicinity of Washington cherries ri|>en in 
May, and further nortli not later than June. 'Phe cherry, tlierefore, olTers 
a delicious and wholesome fruit early in the se.ison, and is the jircsursor i>f 
the crops of orchard fruits which l)egin early in May and last until the frosts 
of autumn. It is eaten raw, stewed, or in the form of j>ie or jmclding. I'or 
cooking j)ur})oses it is desirable that the pit of the chetry be rcanoved. 

Grapes. — There is no fruit more highly estc'emed in this and othcT c ountrics 
than graj)es. The utilization of grapes for wine making is rcMTcecI for dis- 
cussion in the comjianion volume to the prcMMit manual decoled to beverages, 
d'able grajies are grown extensively in this country in New ^’ork, Ohio, \’ir- 
ginia, Missouri, and (.'alifornia. In fact, such gr.ipc*s are grown in almost 
e\ery st.ite, but those mentioned enibrac e the jcrinc ipal grape grow ingdistric Vs. 
d'he C'atawba and Delaware varieties are the chief products ol the poithern 
\ine\arcls. Many other varieties arc producecl in ('alifornia, sin li as the 
'I'okay, Muscat, and Malaga, while in the South one of the princiji.d \arielic*s 
is the Scuppernong. 'Ehc oldest grape vine known in the I mled St.iti‘s is tliG 
original Scuppernong stoik. 

I am indebted to Dr. B. \\'. Kilgore, of Raleigh, ( , for the- following 
description of the vine and also for Eig. 48. 

“The Scuppernong Vine on Roanoke Isiand, North ('.aroiina. 

“The old scupfM-Tnong grai)e vine on Roanoke Island is probably the 
oldest fruiting plant in Americai — certainly; one of the oldest of w hic,h there 
is definite knowledge. A clear record of it begins in I7f;7» when the land on* 
which it was growing was purcha.scd by Maurice Baum. Previous to his 
purchase nothing definite is known as to- its age or to whom it belonged,. save 
the fact that it was then a very old vine, as Maurice Baum was told by his father 
that he had eaten grapes from it when a boy. From Maurice Baum the estate, 
2% 



33 « 


VKGLTABLES, CONDIMENTS, FRUITS. 


of which the vine was a part, descended to his daughler, Mahala, and from licr 
to Benjamin P". Meekins, her son, who is the present owner. 

“The vine is situated on the northern end and on the eastern shore of 
island, about two miles south of the supposed site of P'ort Raleigh. It covers 
in area of about oncTourth of an at re, and as far back as can be remembered 
its growth has been stationary, probably <iiie to a lack of proper training and 
inducement to sj)rearl. ^'hc \ine has foe large trunks averaging two feet in 
circiimfereiK c which are inde'^tribabl\ gnarled and Iwistetl. It is still vigoroin 



and yields abundantly, sccniinely unaftVUed ]»y age in this respett. A con- 
servative estimate of its \ield is an a\erage of sixty bushels of grai>es a season.” 

There is no part of the country, houexer, that grows grapes so abundantly 
as C'alifornia. Many thousands of acre's are cenered with vines, both for table 
use and wine making. The climate is remarkably well suited to [)rodiice a 
grape very rich in sugar. 'Phe edibje grapes do not ha\e so high a content of 
.sugar as those used for wine making, as is shown by the data below. 

Com position of Colifornio (three saniples) (edible ]K)rtion): 

, W’atcT, » 80.12 percent 

Protein, ‘ 1.26 “ 

Sugar, U^-5o ** 

Pure ash, 0.50 

Eat, filx-r, etc 1.62 “ 
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The preceding analyse! are evidently of grapes for lahlc use. 'ri\e jiiiie 
the wine-making grapes of California, according to the coni]H)viiion of the 
wine, contains about 24 j-K^rcent of sugars. 

The luxurious growth of the \ine in C'alifornia is illustrated l)v Fig. 49, 
-lum ing a scene in a vineyard near Fresno, C'alifornia. 

Peaches. — One of the most valued orchard fruits in the Fnited States 
the peach. The })each is a trer which is ]»arlii ularlv stMivitivc 
to the environment in respeet of bearing a c.rop. In man\ Kualities where 
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|)Caches have once been valuable ihcw have* ccm-'CmI to piodme wuh .no icgu- 
darity, which renders the jilanting of an onh.ird iitad\ i .d*le. I !ii pniuip.d 
d.inger in the peach tree i-^ the too early blooming .end tlie c-xjio ure of the 
tender fruit to late fro^'ls. The |H.Mch l^^ee is .dso sulijcct to ni.niv forms 
of disease, one of which, namely, the yellows, has hallled u|» to ilie jirc'^ent* 
time the etTorts of the e.xjH'rts to diagnose and treat. In jiianiing .1 jieach 
orchard cx|)€ricncc has shown th.'it it well to plant the trec-s u|)on high 
ground or ujxiri the sides c>f hills. By being jdacc'cl on h»gh groiinc] near cleep 
ravines it has been found that the chilling of the air, which wonhl naturally 
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come with frosts, makes the air heavier, so that it ntlls down into the valtej's, 
replacing the air on the hills with fresh portions iinchilled and thus protecting 
the high ground from frost while the low ground is chilled below the freezing 
[)oint. Kveryone must have notifcd, es[)ccially in the autumn at the time 
of the first frosts, that the vegetation in low lying land is usually killed before 
that on the adjacent hills. 'I'lic peculiar susceptibility of the peach tree to 
the environment mentioned above has practically confined the culture of 
pleaches to certain definite localitic's, as for instance to Michigan, Connecticut, 
t)elav\are, Maryland, 'Fennc-ssee, ami (leorgia. The danger of late frosts 
Mf course does not attach to the peach tree grown in California and similarly 
situated localities. At llie present time (ieorgia is probably the most im])or- 
tant peach-growing state in the Union, both on account of the reasonable 
certainly of the c ro[> and also because of the early date at which thej>eac'h 
can reach the markets of the large cities of the east and central jiorlions of 
our country. 

Many attempts have been made to jirotect the peach tree against the danger 
of premature blossoming and c onsecjiient exposure to the late frosts. In 
the cultivation oi the trees it has been desirable to scaure a variety which 
blooms'as late in the spring as possible. The building of fires around a peach 
orchard in tlie spring when a frost is imminent has sometimes protected the 
orchiircl from disaster I his process is known as smudging. Another method 
of jirolecting the trees from the danger of late frosts is by whitewashing. 
The colors which absorb he.it most readily .are lilac k and jiurple. White 
is onc' of the l>est protections by reason of its rellective jjower. A white- 
washing of the branchc's of the tree's and in fact of all the tree has lieen prac- 
tTced willi .some sue i ess as retarding the early bloom of the buds. Elaborate 
Studies of this method of treatment have been carried on by the Missouri 
station, and it li.is bc'en developed th.it there is a considerable difference be- 
tween the temperature of whitewashed and unwhitewaished peach twigs. 
The whitewasli is therefore recommencled as a means of retarding the devel- 
opment of the buds. I'lu' whitewashed trees l)Ioom from a w'eek to ten days 
later than those which are not thus treated. It is reasonably certain that 
by means of this kind or by cultivation a peach tree may be produced in any 
given locality which will put forth its buds from a w'cek to ten days later 
than the normal jKTiod of blooming in that neighborhood. In regions where’ 
the winters are severe, the development of the tree in the early spring may 
also be prevented by placing straw^'round about it w’hen the ground is frozen. 
The straw protects the frozen ground from rapid thawing and thus delays 
the development of the buds. The varieties of peach trees arc legion, and 
it is* useless to try to name them here. Some of the varieties most prized in 
Georgia are the Ilishop, Champion, Crawford’s Early, Chinese Free, Crimson 
Beauty, Crosby, etc. 
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Composition of the iW/;.— Naiurally, ihc jx^aili varies greallv in is 
comiKisition according to the variety, environment, and general aicidental 
conditions. Its chief characteristics, of course, are the add which it tun- 
tains, its .sugar content, and the taste and aroma due to the essential t>ils, 
ethers, etc., which are developed with projier delicaiy in the fruit. 'I'he j)eat h 
also has a distinct tlavor associated with small (juantitie-- of h\tlnH\.inii a(id. 
This jx)is()nous com[X)und is developed in considerable (pi.intilies in the 
kernel of the fruit, and there are sutlkient traces of the tlavor above mentit)neil 
in the fruit itself to give a distiiut and char.iaerislu taste. The mean uim- 
jMisition of some of the different varieties of j)eadies is gi\en below ; 

Water, 

Protein, 

Fat. 

.\sh 

Suj'ar anti oiIkt c arl)oh\ tir.ili 

I'rec and C//;tg Peach . — J’eathes may be divided into two ureat classes in 
respect of persistence with which the llesh adheres to the pit of thc‘ fruit. 
Peaches in w4iich the tiesh is separated easily from the jiit, leaving llie external 
surface of the jiitclry and clean, are called frerstones, while in the other variety, 
where the flesh is firmly attaciied to the pit .md on the remtiv.il of ilie llc'sh 
a jiortion adherexs thereto, the term “clingstone” is aj>|)lic-d, '1 here is j>rob- 
ably no difTercncc in the value of the two v.irieties, but bv rcxison of llu' cxise 
with vv hie h the freestone jx'ac h can be utilized for eating and i ctoking |)iii |><»ses 
it is sometimes preferred. 

Since the development of rajiid means of transj)orlaiion and the effective 
application.s of cold storage the peach is lound in citv maikets fnan e.Mly 
spring to late autumn. The peaches in Florida are rcadv for ihe market 
in May and in Georgia from June on, while in the north tlie peach lijkens at 
later periods uj) to October. In fac t in the north the late peac lies .ne c siecmied 
as better in tlavor and Cjuality, and e^{>ec i.dlv suitable: for canning and jirc*- 
scn’ing purp()>c'H, 

Uses of the Peach. — fVaches are perhaps the most esieeme<l of all the 
common fruits for eating jiurposes. On the tabic* the sjited peaches with 
sugar and cream is a common dish through the whole s\inimc*r in .dmost 
every part of the country. Peach cobbler (a d(*ep pie; and peach pmiding 
are di.shes which are highly esteemed. 

Plums, — (Native Plums.) The fc>llo*ving data repre^'iit the mean cc^m- 
pcjsition of three siimples of California jilums: 



Total miIkIs,. 

.Ash,. 

Ariciily, 

Protein, 

Total sugars, 
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The plum^ imported from Japan and the hybrids produced therefrom 
are considered of higher value than the native plum. The Japan plum 
(Prunm triflora) has been introduced into this C(mntry for many years. They 
arc larger and handsomer and have better shipping (jualities than those of 
native origin, except ]>erha[)s in a few cases. The trees are also less subject to 
that great enemy of the [)lum, the curiulio, than the native plum. Of the 
plum trees grown in (ieorgia the varieties of native trees which are recom- 
mended are the ('litTord and the Wilder, of Japan trees the Jmtts, Red 
June, Abimdame, and ('habot, and of the hvl)rid varieties, the Wickson. 
rium^ in (ieorgia mature from the fir^t of June until the middle of July. 
Further nortli the date of maturity is later. 'I'he plum, as well as the cherry, 
nourishes e^pec ially in ('alifornia, whic h is more famous for these fruits than 
any other state. 

Quince, 'riu* (piince is a fruit which is not vc'ry extensively used raw, but 
is valued c hietl\ as a prescTve. 'The cpiinc e tlourishes in loc alities that procliue 
good apples, but the magnitude of the crop is very restricted as compared with 
apples. 

Sm\i[. 1’kciis. 

Blackberries (A'/du/s nii^rolniaus var Salims Ikiiley). -.\mong the small 
fruits one of the most (ommon and abundant is the blackberrv. d'his fruit 
grows wild over large areas in the Fnited States, mostly in the middle portion 
betw een the extreme north and south. 'The brier on which it grows is an .in 
nu.d pl.int, springing e.ich \e.ir from the roots and d\ing after bearing fruit 
The j)lant is very largely cultivated, bearing l.irger and more presentable 
berries, but gaining nc»thing in ll.ivor and |)alatability. d'he berries are 
generallx black when fully ripe, though red during the ripening stage and some- 
times when mature, d'hev are eaten raw, .slewed, and in j)ies or “cobblers.” 
The berrv is exteiisivelv used for m.iking jams, jellies, and ]>reserv es, and for 
canning purposes. 'I'he juice of the berry is used for making a wine, usuallv 
with the .idmixture of ^uj^ar. Hl.ukberry c'ordial is blackberrv juic e preserved 
in whisky or br.indy with sugar and aromatics. 

Dewberry. This is a variety of blackberrv in which the vines lie on the 
ground iustcxid of st.inding upright. Some of the dewv berries possess unusual 
fragrance and palat.ibilitv . In cUher res})ecls they conform to the .siatements 
relating to blac kberric's. 

Gooseberry (AVAcv oxyaantlhoiiles I..).- The gooseberrv reseml)lt*s very 
ebsely the currant in it.s geiuTal properties. 'I'he surface of the Kuropean goose- 
licrry is covered with prickles, but the .\merican variety is smooth. The goo.se- 
berry bush is found in mo.st gardens, affording a fruit of high condimental 
value*. The fruit is eaten raw, but is used principally in pics and as preserves. 

Huckleberry (Gaylussacia rcsinosa 'I'orr. and CJray).--The fruit of the 
huckleberry bush is used very extensively for malting pies, especially in the 
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northea^^tern parts of the United State'>. 'rhere arc many \ aridics i>f tin* l>erry 
oil the markets. The blueberry is one \ariet\ that is \ory abundant. The 
term whortleberry also applied to this fruit. 

Mulberry (}forus iiii^ra ). — The mulberrx <;ro\\s wild mer e\tensi\e area', 
in the Unites] States, espei iall\ in the ()hu> valley. It is a tree xaluiNf hi^^hly 
for its wood, which is lasting and cxi client for fence p(»s|s. 'Die berries ripen 
early in the summer or late in the sjtriiy^ and aie use<l as food to a limited 
extent. 

Raspberry (Ruhn^ strif^osus Michx b— I'he rasplierrv resembles the bln k- 
berry in many of its characteristics. It is chielh a i ulti\ate<l plant, lu'mit less 
hardy than the blackberry , and therebue not u;ro\\imf wild to siuh an extent. 
The fruit matures just before the bhu kbea i \ , .uul is usualK of a red tolor and 
of a ])leasant characteristic t.iste. 

Strawberry (/Ttpgur/u i'hi/octtsi^ I'.hrh ') for eilible purposes in its frish 
st.ite the strawberry is the most imp<irlani of the suiall fruit-. It is otuavd on 
the markets at all seasons i)f the year -- ripemne: in the winter time in Idoinla 
and C'alifornia aod coming into the market- in the* late summer in tin* iioithern 
and northeastern states. It grows on \ines l\mg on the giound and rij>ens 
early in the spring in the latitude of W a -hiuitton. \i/ . liom about the mid<lle 
ot .May, It is e.iten raw— often with sui^ai and <ieam m»ue cxtc'iisicely 
than any other small fruit, d'he wild strawbeiry i- not -<> 1 , true as theculti- 
\ated \aric‘ty , but is more highly jiri/.csl for its aroma and ta-te. 

Composition oj Smol! Pruifs. - 

S' • \K Si \K' 11 
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•'^1 I 

1 ; 

1 •' 

1 ’.Cl 

i. Cl 

.Straw txTru 

■''s 0 


r n 

7 ' 

0 C) 


Tkouicm AM) Si 15 1 \i I ki iis 

(Hullcliii S~, Hurtau '.I < Ik iiioti’v / 

Anona. — This is a variety of edible fruit giown in the tmpK-, e-pedallv 
in C'uba, but on amount of it- reslri<ted prodinlinii i- of little im])ortan( i . 
There are three xarietie-, known as follows .‘s\\,rt -op (anona) iAiiano 
sijnanwsa L.), sour-sop fguanabana) ( Inono ninCuotii L i, and ui-tard 
apple (chirimoxaj (Anona rvtifulata L • I’he s<,ur -oj* i- a green, iiregular- 
shajied, pod-like fruit, vary ing from iif< he’- t<i 1 2 ine he- m lenglli ,in<i about 
two-thirds as broad near the t«tp, and e ur\ ing to a blunt jxant at tin- lower en^. 
The skin is thick and covereel with numerous small, hooki d brier-. 'The 
pulp has the apj)earance of wet rrf)lton’aivl surround- tin- numerous -etxl sacs 
containing the small l)rown seeds, A ril)roUs core run- through the fruit from 
the stem to the lower pomt. The fruit weighs from 5 cMi- ce ~ \ > j 2 pounds, 
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The flavor is acid, hut not too much so. This fruit more extensively used in 
the manufacture of cooling beverages than directly as a food, but it is also 
used very extensively for making pre.scrves. The sweet-sop resembles the 
sour-sop in general charac ter, but does not attain by any means to so large a 
size. The fruit is heart-shaped and deeply creased. The pulp contains mt)rc 
sugar and less acid than that of the sour-sop. This variety is eaten fresh and 
is also used for flavoring beverages, but is not extensively used for making 
preserves. The third variety, known as thetustard a])ple, varies in (olor from 
light green to reddish brour),and is shaped something like a strawberry. It 
has a thick skin and ITuk seeds, and a [mlp very similar to that of .sweet-sop 
in flavor. It is eaten ( hielly raw, and is not very extensively used in the manu- 
facture of j)reserves. 

Composition oj the Sour- and Sweet-sop Vorieties,— 



Anusa. 

I'lHMI ^ 
I’OHIION 

Solil's 

'I'orAi, 

Si I. \k 

! I’KoruN 

Ash 

1 .\< ri)iT\ . 
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}>,n, ut 

i , ut 

Prn.ut 

P^n-r‘ut 

Sour-s 

'“P. 

7 - 30 

O) 04 

I \ 07 

; J <^>5 

1 -D 

1 - 5 ' 

S\vc'<‘t 

■S()|) 

40 00 

10 

10 07 

I 2 14 

i .Q-’ 

.20 


The above analyses show that the anona is a fruit which Inis about half the 
nutritive vakie of the banana. It has a much larger percentage of w'aslc, 
especially tlie sweet-sop \ariety, nearly three-fourths i)f whit h is not edible. 

Anono Preserves, -'i'lie anon.i preserves should be made exclusively with 
.sugar and thus have tlie ch.iracter of the fruit modified only liy tlie amount 
of sugar added. In one sample of jireserves analyzed the following data 
were obtained: 

Total solids 54*33 penent 

I'ol.d sugar 4 () dd “ 

Protein, 7^ “ 

Ash,.* “ 

.\cidil\, I * IQ “ 

The above data show that the natural constituents of the fruit have been 
diminished in ejuantity in proportion to the amount of sugar added. 

The Avocado {J^ersea perseo). — I'he avocado is a fruit which has only 
lately been introduced into the rnited States. Its common name is alligator 
I pear and it is already very highly }>rizcd. 

The cultivation of the alligator pair was first undertaken as a novelty, and 
its real value as a dessert fruit is only beginning to be appreciated. It is 
evident that this fruit will have a great vogue in the near future, and wall be 
in gieat demand as .soon as its production is cm a .scale w’hich makes it accessible 
to the people of ordinary means. The edible part of the fruit is a sweet, 
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soft substance with an Agreeable taste and of a semi-solid consisience. It 
has a nutty and i)eculiar flavor which is very j)leabing. In the regions wjiore 
the alligator pear is grown it is often used in the raw state or after having been 
treated with a little salt. It is also often cut into small j)ietes and put into 
soup and is said to give a most agreeable odor and lla\or thereto. 'The ripe 
fruit has different colors; it may be green, \ellow, brown or dark ])ur})le or 
a combination of any of these colors. The alligator jiear is panic ularb \ alued 
as a salad fruit. 

Com position of the Avocado . — 

Water, 

Protein, 

Fat 

Starch and sugar 

Ash, 


.Si. 10 )tci t ('nt. 

. I CO " 

. I < ' .’O “ 

. (l So *' 


These data show that the alligator itear is not a fruit wliit h is \er\ higltly 
nutritious. Its chief nutrient is fat, the next most important elements being 
starch and sugar, but it is extremely deficient in protein, and, therefore, lould 
not be regarded as a lialanced ration. Its princi|»al \alue, therefore, is basi'd 
on its condimental properties rather than on its nutrii'iits. bulletins Oi and 77 
of the bureau of Plant Industry, Department of .\gn\ullure. lontain ititerest- 
ing information regarding the avotado. d'he a(<ompan\ing dlustiation is 
taken from the latter re|>()rt. 

From the amount of fat in the alligator pc-ar it might Ix' n gaidisl ;is a nut 
instead of a fruit, but its paucity of nitrogenous (onstituents cm hides it from 
that category. 

Bananas (Musa ). — One of the most abundant and most imputant of the 
tropical fruits, for food })urposes, is the banan.i. 'Phis fruit is not giown to 
any e.xtent for food purposes in the United States, though it is juodinc'd on 
a limited scale in southern Florida. Immense (|uantities of bananas lome 
into this country from the Central .\meri<an states.jartii ularb from (iuat(‘- 
mala and Nicaragua. This fruit can be landed at New ( trleans at \<‘ry small 
expense for transjxirtation, and for this reasmi » an be distributeil all o\<t 
the country at a price which .seems to be ridic ulonsly small when it is < onsidered 
that the fruit comes from .so great a distam e. It i'' als<> sent in large (juantities 
to other ports, notably New York, boston, and baltiniore. 1 or shipping 
purposes the banana is gathered while .still green, and often the rijiening 
has not reached the stage at which the tinlinary yellow color uliidi charac - 
terizes the ripe fruit is seen when it reaches the markets in the c c*nkr of thb 
country. The banana is not only valued for its jicsuliar flavor, which^.s.. 
pleasant and sw'cet, sometimes zrfmo.st’ too much so, but it also has ipiigh 
nutritive value, being a substance rich in carlx>hydrates and growing iri»,such 
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.ilaiiJtlance that its price*is within the reath of the i>oore'>t da^se^. (iroat 
ijuantities of bananas are also grown in C'uba, but they are mostly consumed 
l)y the native population, forming one of ll\e princi})al foials of the island. 

The banana has perhaps less waste than almost an) other fruit, as the \\lu)le 
(.f the inner portion is edible. In the green fruit there is a large j>ro|>ortion 
of starch, which gradually changes into invert sugar in the riiK* fruit. In 
thoroughly mature bananas the (juantity of sugar is relati\ely high and the 
(juanlity of starch corres[)ondingly low. Bananas are not only eaten raw 
hut also fried and in various taher forms. 'I'he l).inana is a fruit whii h, when 
properly cared for, can be transported over long di^lamc’s and kej)t for a long 
lime W hen ])roj)erly jirepared the banana forms a nutritious dii't, ])rt)l)ahly 
njual in value to the same amount of solid maltrr contained in the common 
fresh fruits. One hundred grams may bc' taken as the acenige weight of 
the banana, although some of them arc* \er\ much largcu- About ;o pet- 
cent of the banana is edible and 30 percent inc'clible, that i*-, the ^kiu, which 
while not wholly inedible is usualb rc,‘jectc-d 'The banana i*' c'ssentiall)' a 
carbohydrate food, the jiercent.ige of protein not usiiall) lining abo\e 1.3. 
Nearly all the carbohxdrates in the ripe fruit (on''i^t of sugars which are pres- 
ent both as rcnlucing and as cane sugat'^ 'Hu' accuMgc* total in-rccMitage of 
sugar present in the banana is a little ovc'r ac:> 

'khe composition of the banana is shown in the* following table which con- 
tains the data of <inalyses of two sam)tlc"^ benight in the' ojK'ii market in 
\\ ashinglon. 

I , 

] t KIDI ^ 

I I’uHlION 

r.K.nt 

I , . . ... ft-’ 10 

^.cmplc . . so 

d’he anal) tic al dat.i were obtainecl upon the cnhitic- petition and not u|M)n 
the whole fruit. 

'Fhe bananas which are imported from J.unaica and ( eiitial America arc* 
represented l>v the analvses given aboce. dluy are c«tmin<in)\ knew. n as 
the Johnson banana. Smaller fruits with lu-tter llavetis are grown m ( uba, - 
some of them are c)f a red color like the oronoco and eetle.radet I he uidiano 
is a large, vellow, angular fruit with a sftlmem eoletrecl jiulp and a r ether dis- 
agreeable acid flavor. 

With reference to the lianana as a food product it is '-een tliat, im ludjiig 
the starch and digestible cellulose, it’consist- of at least 2^ perccmt.^i 
edil)le jK)rtic)n, c)f carbohydrates suital)le for food j»urjx»ses It' 1 <a\ <\ntent 
cT protein indicates that.il is not a well balanced ration, but should be (\||ter 
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in connection with beans, peas, or other vegetables i^ch in protein, or with leai 
meat in order to secure a proper quantity of protein in the diet. 

On account of the great abundance of the product and luxuriance of growd 
in the Central American states, it is evident that the banana might become r 
profitable source of industrial alcohol in that locality. 

Cashew (Maranon) {Anacardiim ocddentale ). — The cashew, of which th( 
principal habitat is Cuba, is a small, oddly sha])ed, yellow and red fruit from twc 
to three inches long and from \ to two inches in riiameter at the bottom, decreas- 
ing gradually in diameter toward the top. The seed is small and kidney- 
shaped and grows outside of the fruit at the lower end. The seed is regarded as 
poisonous until it has been roasted, due j)robai)ly to the presence of hydro- 
cyanic acid. After roasting it is regarded as a delectable edible. The meat 
of the seed of the cashew resembles the roasted chestnut, but contains more 
oil. The pulp is of a dull yellow color, is tough and very juicy, with an acid 
astringent flavor and a disagreeable odor. The fruit is not eaten raw but 
chiefly in preserves. The comj)osition of the cashew is shown in the following 
table: 

Composition oj EdUde Portion permit, ~ 

Soli<ls, I’. 84 jKTcrnt 

Sugar,... 6 “ 

Acid 31 “ 

Ash, 36 “ 


The composition is somewhat like that of the hicaco, l)ut the cashew contains 
a larger proportion of acid and hence is l^ettcr suited for preserves. The 
sample of cashew i)reserves e.xamined had the following com[)osition: 


, Solids,. 
Sugar,, 
protein, 
Acidity, 
Ash,.., 


7r.22 pcn i-nt 

. .2f) “ 

.08 “ 

.14 “ 


Citrus Fruits. — The term ‘‘citrus fruit” is applied to that class of fruits 
represented by the orange, lemon, graj)e fruit, and lime. In the United 
States e.xtensivc areas are devoted to the j)r(Kluction of citrus fruits, and it 
is claimed by connoisseurs that some of the best varieties grown anywhere 
in the world arc the products of this country. Florida and southern California 
are two localities where the development of the citrus fruit industry has been 
carried to the greatest extent. The phenomenally cold winter which occurred 
in Florida some ten years ago almost ruined the citrus fruit industry' in that 
rtate for the time being. In the reestablishment of it the center of production 
j\|3been extended farther south than it was before. It is believed that at 
th^^Kesent time the industry has beeh extanded sufficiently far south in the 
Florm peninsula to avoid any repetition of the great disaster which ruined 
the yfitrus groves in certain portions of the state at tlye time mentioned. The 
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rlirnate of southern CalifDrnia is more equable, and no injur)' has ever been 
(•\|)erienced in that location from very low teni})erature. In Florida tlie 
oranges are cultivated without irrigation, while in southern C'alifornia irriga- 
iKin is universally practiced. The seasonal conditions are therefore under 
better control in California than in Florida. 

Figs {Ficus carica L.).— The tig is a fruit which is well known in bildical 
and }>rofane history. Together with the grape it is the fruit most often men- 
tioned in the Bible. 

The importance of the fig as a fruit and food is recognized in all the earlier 
writings, both sacred and profane. When dried and pressed into convenient 
forms it is a food which can be easily transported, and makes a ration well 
suited to supply heat and energy, although deficient in nitrogen in so far as a 
complete ration is concerned. The fig tree is e.xtensively cultivated in all 
localities where the temjierature permits its growth. lni}x)rted cured figs are 
often found badly infested with worms and their c.xcreta, a condition whiih 
could be easily avtiided with projier care. 

The fig tree grow'i luxuriantly and to .i great ^i/e in California, and the 
fruit, both fresh and dried, is of su|>erior excelleme. .V t\pi(al illustration 
of a California fig tree is r,ho\\n in Fig. 51. 

The Smyrna fig has latel\ been introduce<l into the southern and western 
part of the United States with great success. It grows os|)ecially well in the 
southern jiart of C'alifornia and .\rizona. The Sm\rna fig is one of the 
varieties which recjuircs fertilization of the llower through the mediation of 
an insect. This process is (ailed cajirification .Mthough this variety of 
fig has only been introduced into C'alifornia to an\ extent in the last five or 
six years, the growth of this most highl\ e.steemcsi \ariet\ has so increased 
that at the present time the output of California alone amounts to about 
twelve million pound.s per annum. The Smyrna and Adriatic figs, uses! 
largely for drying and jircscrving purposes, are seen in their natural colors in 
the ap[)ended colored plate. 

Composition oj Fresh Figs (Fdilfle Portion). 


Water, 70 II ]>errent 

Protein, 1 S2 “ 

Sugar, I .i; ^ 

Pure ash, v'< 

Fat, fiber, etc., 3 

Composition oj Dried Figs . — 

Water • jS 78 jK-n i nt 

Total sugar 5' H ‘‘ 

Acid as malic, 7* “ 

Protein, t 5^ 

Ether extract, 1 ^7 

Cellulose, etc., .* H ** 

Crude fiber, “ 

Ash, 2 75 
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The interesting process of caprification is thuf described by Profess(»r 
Hugh N. Starnes of the Georgia Exj^erimcnt Station : 

“In the base or false ovary of the gall flowers, which are merely degenerate 
pistillates, the egg of the Blastophaga ^rossoriim or fig wasp — a minute in- 
sect — is deposited and develops to maturity. The wingless males emerge 



5T.—Fir. TRFr Thirty Ffft Ilir.ii Nkar Venx, c.\\ nn'>fi\i\.—(Photnt:taph by // U’. H'llry,) 

first and, with their powerful mandilfles, cut into the flowers containing the 
fgmale wasps, partially release them, and impregnate them. The gravid 
females shortly complete the liberating process and, being winged, at once 

a o escape for the instinctive pur[,ose of laying their eggs. The}’ emerge 
he eye of the caprifig, after squeezing through the mass of pollen-covered 
•s protecting the exit, and seek other fruit in which to lay their eggs. 
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Naturally they would enty the nearest capritig in the j)ropt‘r stage of devel- 
opment. But, meanwhile, if the caprifig containing the colonv luis Ihtii 
j)lucked from its stem and suspended in the branches of an adjacent Smyrna 
tree, the female on emerging force.s her way in a fruit t)f the latter class, losing 
her wings in the process, and at once begins a frantic scraml)le around the 
interior, searching for the anticipated gall ilowers in \\hich to deposit lur 
eggs. Failing, necessarily, to find them, and incapable of again taking llight, 
she finally curls up and dies heartbroken, but not until she and her companitms 
have between them {Millinaled every female llower in the c.ivily with the ph'nti- 
ful store of pollen conveyed from the caprilig— thereby insuring the deselop- 
ment of the fruit.” 

Grape Fruit (Pomelo) {Ciirus litrumaiui).- -Vhv so. < ailed grajie fruit or 
|H)melo is one of the largest products of the litnis family and also |)ossesses 
properties which may lie regarded as a cross belwirn ihi‘ lemon and the 
orange. It is more acid than the orange and sweeter than the lemon, 'i'his 
fruit is perhaps more highly esteemed than any other citrus variety for direct 
edible purfK)ses, forming a brcakfa.st dish wlii^h is eaten very e\lensi\ely 
throughout all parts of the United Slates by th<tse who are able to alTord the 
luxury, for such it still is by reason of its high price. Large amounts of grape 
fruit are grown in the United States, though its (ultureis lonlined to the 
same lo( alities as are the orange an<l lemon. 

Conipaidou oj Grape Fruil {Pomelo). 'I'he (oiiptoMtion of the pomelo 
as gi\en for the (\difornia jiroduct (Station Repott, iSi):. p shows this 
fruit to ha\e the following com{)Osition: 

Avcr.ige w til'll!. 

Kind 

Sect Is 

portion, . 

UomiK)sition of the juice from the c'dible portion: 

Toliil solids, •? , 

Total sugars 

.Acids (, IS t itrit ), 

Professor Colby says in discu.ssing these anabses that the pn'|)tirtit»n of 
acid is larger in these samples than the general taste dem.iu'is. 

Cuban Grape Fruit. — The gra|)e fruit width is grown in ( uba has cpiite a 
different character. Its davor is mild, and it is almtist de\<»id ot the bitt< r 
taste which i.s found in the .American t, and whit h adtls grt*atl\ tti its 

palatable properties when the consumer InTomes attustomed to it. 

A marmalade is made from the grafjc fruit similar in ail resjK*tls, evtcpc*' 
the peculiar flavor given by the raSv material, to that made frt>m oninge< It 
is evident from its high palatable pro|>crlies ami its wholesoni<-ness that g.'ajK! 
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fruit will become more and more an article of value^nd be consumed in large 
quantities throughout the country. 

Guava {Psidiiim Guajava).—lL\ns fruit is grown very extensively in both 
California and Florida, also in Cuba, where a number of varieties grow wild. 
The white guava is a small, round fruit, grayish-white or yellow in color, and 
having an average weight of 1.5 ounces. The pear-shaped fruit, the guava 
of Peru, is about twice the size of the white variety, but otherwise resembles 
it very closely. Both varieties contain large numbers of small seeds scattered 
throughout the yellowish- white pulp. As a rule the guava is not eaten raw, 
but it is a fruit from which some of the most highly prized jelly pastes and 
preserves are made. 

Composition oj the Guava. — The guava contains, in its fresh state, an aver- 
age of a little le'^s than 80 |X‘rcent of water and a little more than 20 percent 
of solid matter. The solid materials in guavas are quite insoluble in water, 
more than one-half of them not ])a.ssing into solution. The chief part of 
the soluble constituents of guavas arc the sugars, and the.se exist chiefly in the 
invert state. The total percentage of sugar in guavas in the fresh .state aver- 
ages about six, the protein amounts to about one percent, and the ash to a little 
over one-half of one percent. The guava, therefore, is condimental rather 
than nutritive, and for this reason it is not a valuable food product eaten in 
the raw state. 

Guava Presenrs. — A large number of preserves are made from the guava, 
and these ])roducts are well known and relished throughout the country. 
The preserves are in various forms, being chiefly pastes, marmalades, and 
jellies. These preparations contain the aromas and flavoring qualities of the 
fruit, and when pure contain no added product .save sugar. They contain 
from 60 to 75 j)ercent of added sugar. The preserved products of the guava 
arc generally packed in wooden boxes, lined with pajx?r, though some are 
packed in glass. The crystallized guava, the guava cream, and the pastes 
contain large quantities of added sugar, namely, about 80 percent. These 
preserves naturally have 41 very low acW content by reason of the quantity 
of sugar which has been added in their preparation. In this country often 
the whole fruits are [)rcser\'ed in sugar sirup. 

Hicaco {Chrysobalanus icaco). — The fruit of the hicaco is small and round, 
var)'ing from one to three inches in diameter. The average weight of each fruit 
is about i oz. The skin is thin and green in color, shading to red on the side 
exposed to the sun. It grows on a^small shrub and is sometimes called the 
^ocoa plum. The surface is somewhat shrivelled and wrinkled, and the 
seed weighs almost half as much as the whole fruit. The fruit is not eaten 
tn a fresh state, but is used for making preserv’es. It is sweet to the taste and 
has a* low acid content. The composition of the fresh fruit is shown by 
the following table: 
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ComposUion oj Edible Portion — 6S.g percent.— 


Total solids,, 
Total sugar,. 

Protein, 

Acidity, 

Ash, 


i4.;() jH'rcent 

5 i8 

.JO “ 

.10 “ 

.gO 


These data show that the hicaco is a fruit low in nutritive \alue, in so hir 
as sugar is concerned, low in protein and of a \ery slight at idit\ , 

Hicaco Presences. — A sample of hicaco preserves was found to lia\e the 
following composition: 


Total solids, 

Sugar, 

Protein, 

Ash, 

At idity, 

The above data indicate only the changt' in t omptisiiitm ^\huh ^\ouId come 
from adding the sugar in the process of m.inufat lure. H\ reason of the low 
acidity of the fruit the sugar in the jircscrit's wouhl, tli(‘<»reti(all\-, lie largely 
cane sugar. In the case mentioned, h<nve\er, one third of the sugar t\as 
inverted. Whether this was a cconij dished b\ tlie a<lion of the at id on the 
sugar (luring the jiroce.ss of manufacture or In the use (»f molasses instead 
of sugar in the presertes does not ajtpear. More likely it is due to llic 
latter. 

Kumquat {Citrus japonica). — The kunitpiat is one of the smallest of 
citrus fruit''. It stands as one extreme of that important famd\ of whith the 
grajie fruit t)r pomelo represents the other, d’hefruit i^o\al m shaj)e..d)out one 
int h in diameter, and is one and onedialt in< hc' long It m.iy be n gaitied as 
a dwarf orange, and was brought into the Tniti’d States from Ja|)an, allhougli 
it is a native of China. ^J'he name — kum<juat-~is of ( hinevc origin .ind is 
intended to mean “(iold Orange.” Tlie kunujuat trc'i*, under f.ivorable 
cirtumstances, reaches a height of lo or 12 h'cl and forms a (ompad, '•\m- 
melrical, and handsome luxid. Tha pulj) of llie /mil is very lender and 
agrecaiily acid and the rind is sjdcy, as is the (aM; witli most of tiie .u id fruits. 
It is not only valued as a fruit, but the tree is also highly jiri/.ed as .in ornament. 
Its beautifully colored fruit, in contrast with its green le.i\e'>. prc'Cnts a mo'>t 
agreeable .s})ectaclc. It is grown in the United St.ite-> priniij>.dly in Morida. 
The composition of the kumquat i^ jiractii.ill) th.it of the or.mge 

Lemons. — The citrus fruit, next in im|>orl.in(e to the orange, it not more 
imjxirtant, is the lemon (Citrus limonum). This fruit is grown extensively^ 
in the United States in the same localities that j>rodu<e the orange, that Is, 
chiefly in F*lorida and southern California, Its melluKi of lultivalion, gen-' 
eral treatment, time of ripening and harve.sting are the same :is th.it of the 
orange. Its principal difference from the change is in it'' greater a( idity and 
24 


.65 07 piTu'lU 
. )o o.S “ 

. .12 “ 

• f I 
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in certain peculiarities of its aromatic and oily substances. From the rind 
is produced an essential oil which, while resembling that of the orange in 
general character, has distinct pro[)erties which easily discriminate it from 
the orange product. The lemon also has a correspondingly less proportion 
of sugar than the orange. In 22 analyses of California lemons they were 
found to contain 5.26 percent of acid and only 2.33 percent of sugar. The 
distinct feature of the lemon, therefore, is its acidity. The principal acid 
present in lemons is citric acid, though other organic acids are also found. 
The acids are either free or in combination with a base, the principal base 
being potash On account of its high acidity and low sugar content the lemon 
is used more as a relish and in the manufacture of acid beverages than 
directly as a food. There are some varieties known as sweet lemons which 
are eaten as oranges or used directly for food purposes, but generally the 
lemon is too sour and acid for consumption in this manner. 

Lime. — A species of citrus fruit which is even more acid than the lemon 
is known as the lime (Citrus liysrix acida). 

lames are not eaten directly as food on account of their high acidity, but 
their expressed juice is sold throughout the world for beverages and medici- 
nal purj)oses. The lime also yields an essential oil, which is very similar in 
character to that derived from lemons. In fact the lime may be regarded as 
a very sour lemon, just as the orange may be regarded as a very sweet one. 

Adulteration oj Lime /h/cc.- -U nfortunately lime juice is offered on the 
market often in entirely spurious forms, that is, a mixture made up with flav- 
oring of an acid character resembling that of the natural juice. The natural 
juice is also frequently adulterated by the addition of preservatives. Among 
tl^esc, sulfurous and .salicylic acids are i)erhaps the most frequent. Lime 
juice can be perfectly preserved by sterilization, and there is no necessity for 
the use of preservatives therein. 

In the tropics there is also found a lime of a saccharine character known 
os the sweet lime, but this fruit docs not have a very great vogue. 

Mamey Colorado.— «This is a tro] 5 ical fruit which is very extensively 
grown in Cuba, and derives its local name from a very slight outward resem- 
blance to the mammee (Mampnea apptericanu). These two fruits, however, 
have no botanical or other relation to each other, nor do they have any internal 
resemblance. The mamey Colorado is chocolate brown in color, oval or. 
round in shape, and its average weight is about 1.5 pounds. The skin is 
thick and coarse. The pulp has a, yellowish color, varying to a deep scarlet, 
/ind is slightly fibrous and firm, but mealy and rather dr)\ It has a sweetish 
taste with very little acid flavor. It is eaten chiefly in the fresh state and is 
* also stewed with sugar. The fruit usually contains but one seed, though as 
many as four are sometimes found. The seeds are imbedded in a soft core 



M^^EY DE SANTO DOMINGO. 

and are flrregularly oval? The natural season is from December to August, 
These fruits are very largely used for making preserves. 

The composition of the mamey Colorado is as follows: 

Composition of Edible Portion—Sd.w percent.— 


Solids, 

Total ash,.., 

Acid 

Total sugar,, 


.80 


[H'l 


2 .>05 


The analysis shows that the mamey Colorado is a fruit which in its edible 
properties and nutritive value very closely resembles the banana. 

Mamey de Santo Domingo {Mummea awmVawa). -This is a fniit 
extensively used in Cuba and other troi)ical countries. It is of a light brown 
color, from three to ten inches in diameter, and weighs sometimes as much as 
li pounds. The skin is thick and fil)rous, the outer surface being tough and 
covered with small brown spots. The i)ulp is dark yellow’ in color, tirm, and 
very juicy. It has a sw^eet characteristic tlavor and a i)leasanl aromatic 
odor. The seeds sometimes measure three inches in diameter and cling tena- 
ciously to the pulp. It is very commonly eaten raw’ and is highly esteemed 
for preserving puqx)ses. 

The composition of the mamey de Santo Domingo is shown in the following 
table: 

Composition of Edible Portion — 60. yo percent. - 


Solids, 

Total avh,.. 

Acids, 

ProU-in 

Total sugar,, 


1,4 12 )>(nrrU 
.V 
.42 
•49 

0 }7 “ 


The above data show' that this fruit is very much less sweet and very much 
more acid than the mamey colortido and for nutritive ])urposes is of much 
less value, but by reason of its greater acidity and higher jlavoring it is more 
suitable for the manufacture of preserves than tlte fruit resembling it in 
external ap[)earances and name. It is used extensi\el\ in the manufacture 
of preserves and marmalades which are so similar in composition as not to 
be distinguished from each other by their chemical analyses. 

The compositions of a preserve known as mamey cn almibar and a mar- 
malade known as mermelade de mamey arc shown in the follow ing table: 


SCBSTAN(-E. 


S‘«.IDS. 

{ I OTAt 

1 Ash 

1 

1 A( ms 

1 „ 

j I’K<rrns 

1 *HAJ. 
Sr'.AKi. 

— 


- 


— 

Prrernt 

PefCfnt. 

Ptternt. 

Pfternt 1 

Prrfmt. 

60.05 

•*S4 

\ -194 

! 


69.74 

.149 

1 


63.^ 


Mamey cn almibar, 

Mermelade de mamey,. 
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Mango (Magnijera indica L.).--The mango is •a fruit which* is highlv 
prized throughout the world. It is a native of southern Asia, where it 
has been known from earliest times. In the United States the mango is 



Fu., 52 —Jamaica Mango Trkr. — {By ftermtsston American JVut and />»«/ Co.) 


chiefly grown in Florida as a horticultural crop. The mango is a tree pecu* 
liarly sensitive to frost, and therefore does not grow’ as far north as oranges* 


ORANGES. 


Its profitaW cullwationiit present is confined to the extreme southern pun oI 
the Florida peninsula. 

The mango is an evergreen tree. In Florida, under fiworahle conditions 
of growth, it reache.s as high as 40 or 50 feet. It makes a tree of graceful ap- 
j)earance with a dense, dome-shajx^d top. The color of the mango fruit is 
\ aried; it may be red, green, or yellow, or a mixture of these c olors. 'I'he tree 
and fruit both possess an agreeable odor, and every part of the tree, almost, 
can be of some economic value. The ripe fruit is a delicious dessert and is 
wholesome. It is often recommende<l for its medicinal |)roperties. The 
rind and fiber, as well as the unripe fruit, are acid and fidi of tannin, which 
makes them astringent to the taste. Mangos may Ik' eaten in the raw state, 
and they are also valued for making preserxes, pickles, marm.dades, ami 
jelly. A very popular sauce known as mango chutncw is preparecl from 
the mango and is largely used in the United States and Kngland, being mostly 
imported from India. The aj)|)earaiue «»f the tree issh(»\vn in Fig, 52. 

Oranges {Citrus uurantium ), — This fruit is charac teri/a‘d hv its dcdiglitful 
llavor and by the distribution of certain aromatic oils, (‘s]k'( iaily ifi the rind, 
which give it a peculiar aroma and taste. The orange has a thic k yellow 
rind which, while edible, is not u.sually eaten, but is the source of xaluable 
essential oils. A large part of the orange, as far as xveighl is conc ernc'd, is 
not usually eaten; usually from 25 to 40 percent of the weight is ii^ the rind 
or some inedible portion, 'bhe ash of the orange is usually less than one half 
of one percent. The predominant organic' acid of the orange' is citric', 
although other organic acids are present. The ejuantity of protc-in jiresent in 
an orange Ls xery small, usually not exceeding xery much a half of one pc-rcent. 
'I’he ejuantity of sugar varies greatly in ditTerent samples. It is jiresent U)tli 
as cane sugar or sucrose and as reducing or inxert sugar. In the xery sweet 
orange the quantity reaches as high as 10 })ercent or exen grc'.iter, while- 
in the .sour orange it is less. "I'he principal food xalue of the- orange, as far 
as nutriment is c:oncerned, is its sugar. 'I’he orange, howc'xer,* has other 
valuable projeerties, csjcecially from a hygienic stancl|>oinl aside' from its 
nutriment. The organic salts xvhich it contains, the organic acids, aial other 
condimental material make the orange an exceptionally wholc'some fruit, 
exercising a Ixmeficial effect UfKcn the digestixe procc’ss ancl c-sjceciallx aiding 
in the pa.ssage of the undigested foo<l through the alimenlarx canal, 'I he 
orange is a fruit which has lasting keeping qualities. It is ncct unusual to see * 
ripe oranges which arc edible hanging*on the same tree with the blossoms 
xvhich are blooming for the next year's crop. In (*alif(»rnia am! Morida tke 
oranges begin to ripen in Noveml)er and may U* conlinuouslx harxc'stcd 
until the following April, if it bc.advi.sable to leave them on the tree for that 
length of time. Owing to the thick and resistant skin of the orange, it can 
be kept for a long time without material deterior.it ion after harxesting, if 
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care be taken to avoid bruising or injuring the fruit iitany way while handling. 
Oranges thus harvested and wrapped in pai)er and kept at a low temperature 
will keep for weeks and even months, and still be edible and nourishing. 
This property of the orange makes it possible to supply the markets of the 
world practically throughout the entire year with one of the most delicious 
and nutritious of fruits. In former years the orange was regarded as a luxur}-, 
but at the present time it is a staple article of diet even for t)eople in moderate 
circumstances, and is often eaten by those who are poor. In Fig. 53 is given 
a typical illustration of a California orange grove. 

The culture of the orange has demanded the highest agricultural and 
scientific skill, and jierhaps there is no crop produced to which greater attention 



Fin, 53. — An Ent.h ok a CaLIKORNIA Orani.k (■.Rt>VK. — {fiurrau of Plant Industry,) 

has been paid. In Florufa, especially, the oranges are grown on soil which 
is not much more than poor sand, and hence the scientific feeding of the trees, 
that is, the fertilization of the soil in which they grow, is necessarj' to success. 
As a result of this application of science luxuriant crops of oranges are found 
growing upon .sandy soil which without scientific treatment would be almost 
•barren. The .soils in southern California, on the other hand, are very rich 
in natural plant fotxl, but this does not*obviate the necessity of scientific manur- 
iri^. Oranges grow throughout the year in tropical and semi-tropical regions. 
It is considered by connoisseurs, however, that the oranges grown in the 
semi-tr:o|)ical regions, that is far enough north for a little frost to come during 
the winter, but without a sufficient degree of cold to injure the trees, are of 
better quality than tho.se grown in tropical regions whore frost is unknown. 




ORANGLS. 


The SeeSkss Orange.— Whe variety of orange which contains no sce<l has 
been widely cultivated in the United States, and hy reason of the ahscncc of 
seeds is more highly prized by many than the ordinary orange for edible 



¥n. m.-Thk Or.oinal Skrdless Oran^.k Trkk /!>^r.au of 


purposes. Since the orange tree has !>ecn cultivated by grafting rather than 
by direct production o^ the different varieties from the natural seed, it has 
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been possible to secure a fruit without seeds. Whether such an* unnatural 
product will continue to maintain its high rank as an edible product remains 
to be seen. The seedless orange tree, from which are descended the greater 
part of these trees in the United States, was secured by Mr. William Sanders 
from Bahia. Its present appearance in the greenhouse of the Department 
of Agriculture is shown in Fig. 54. The navel orange is exceedingly beauti- 
ful as it grows upon the tree. A bunch of these oranges growing on the parent 
tree in Washington is shown in Fig. 55. 



Ftc. 55.— v\ (iRorr ok thk Washington Navkl Orani.hs on thk TKh.R.~{Cout(/'\y Bureau 
B/a»f ftuiusttv ) 

Pineapple. — The ])ineapplc i^ a fruit grown very extensively in tropical 
and also subtropical countries. It is a crop of great importance in Florida. 
•The flavor and aroma of the pineapple grown in subtropical countries is 
often preferred to that of the tropic’al grown fruit. Pineapples grow best 
when sheltered to some extent from the direct rays of the sun. In Florida 
it is planted near live oaks, where a partial shade is secured. It is often 
artificially covered by means of narrow boards placed near together and yet 
leaving abundant space for the sunlight. Sometimes these covered fields 
are two or three acres in extent. In Fig. 56 is guen a representation of 





PINEAPPLE. 


the pineap^e growing un4er a covering of this kind in Florida at the Agri 
cultural Experiment Station, Lake City. 

Formerly pineapples were regarded as great luxuries, and often were M t 
up in the center of the table as an ornament rather than as a dessert. They 
have now become very common and are frequently used as a dessert, for 
flavoring ice cream, for preserving, and for general use as a fruit. 

Adulteration oj Pineapples . — The only adulterations which arc found in 



Fig. 56.— CovfRKD V}W.AVViyf.—{Courtm- of Ifortda rrfrnmmt Ktation ) 


pineapples are of course in the Ginned priKlud. Invoiigaiions In the bureau • 
of Chemistry show that adulteration is Aot extensively pr.ntiied, unless the 
addition of cane sugar without notice can l»c so regarde<l. * 

From the point of view of the collection of duties, the addition of cane sugar 
without notice is an adulteratioi, since under provision of law jn’neafiples 
canned in their own juice pay one rate of duty and when jiresened with sugar 
pay another. Inasmuch the label of a fcnxl pro^lint should tell the whole 
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truth concerning it, the addition of cane sugar, without notice td that effect 
upon the label, is calculated to deceive and should not be practiced. There 
is no objection of any kind to the use of cane sugar in the canning of pineapples 
if the label indicates that this has been done. On the other hand there is 
no reason why the addition of sugar should be practiced. The pineapples 
are bought and consumed for their natural flavor, and not on account of the 
added sugar which they may contain. In the canning of pineapples it is 
just as easy to secure complete sterilization in their own juice as it is to secure 
it with the added sirup. In practice, however, it is more convenient after 
filling the cans with the pieces of pines to add a sugar sirup to fill up the spaces 
than to secure sterilization by the application of heat alone, which would not 
cause a sufficient quantity of juice to exude to fill up the interstices of the 
cans, and they, therefore, would be partially empty. 

Canned Pineapples . — There is a very large trade in this country in canned 
pineapples imfK)rted from Singapore and the Straits Settlements and the 
Bahamas. The pines arc usually canned with the addition of sugar, and those 
that come to our ports arc as a rule sweetened only with cane sugar. 

A large number of analyses has been made of these canned pineapples 
in the Bureau of Chemistry and the general data which were secured are 
presented below: 

Canned })incapplcs from Singaf)ore, average, maximum, and minimum 
composition: 


1 >ATA. 1 Sol IDS. 


Perrtni, 

Awrage, ' 20.15 

Maximum, 25.30 

Minimum, ' 1818 


SrtiAK. ^ 

Protmn 

Ash. 

AriojTY. 

Ptretni. 

Percent. 

Penent. | 

Pen ent. 

17.90 

.46 

.28 

•30 

25.10 

.60 i 

1 -36 

1 -43 

14.87 

•39 ! 

1 

I .16 


The ab«ve data show that it is possible to compute the average quantity 
of sugar which is added ^in the preparafion of the sample. If we assume in 
round numbers that the natural pine contains 12 t>ercent of sugar, we find 
that approximately eight |K)unds per hundred of fruit have been added in 
the preparation of the pines from Singa|X)re. 

Below is found the average, maximum, and minimum composition of ten • 
samples of canned pineapples from the Straits Settlements: 


• Data. 

1 SOI IDS. 

SlJOAR. 

! 

Protein. ; 

AsH. 

AetDITY. 


j PercoU. 

Percent. 

Percent. 

Percent. 

Percent. 

Average, 


• 18.45 i 

•47 ; 

.26 

, .26 

Maximum, 


21.94 

■57 , 

•32 

■32 

Minimum, 

! 1732 

*454 

t 

.39 ' 

.22 

1 




PINEAPPLE. 


These dHa show that the preparation of the pines in the Straits ScuWnu-ws 
lor shipment in cans is the same as that in Singaixtre. The average amount 
f)f sugar added appears to be about one \)ercent greater. 

Average composition of canned pineapples from the Bahama v. 


OaTA. I SttLUK. 


A\erage, 1^.78 

Maximum, 2O.78 

Minimum, 8 54 


Sl'OAR. 

, rKuTHS 

Asu 

\( lOITC 

Pen t III 

Prr, fiii 

prr, nil 

Prr, rut. 

lO.tX) 

•U 


i 57 

224 t 

: .40 1 

.50 

1 1.18 


' .20 ! 

.22 

1 


The above data show that nearly all the canned pineapples coming from 
the Bahamas must be regarded as canned in their natural juice wiihmit the 
addition of sugar. Of the whole number of samples examined, only four 
gave any indication of containing added sugar. 

Composition oj the Pineapple . — The average composition of twenty-two 
samples of fresh pineapple grown in Florida, as determined in the Bureau 
of Chemistry, is as follows: 


Total solids, 
Total sugar,. 

Protein, 

Ash, 

Acidity, 


j ^ St; pent nl 

I I. Cm; “ 

• 1 -’ 


Of the sugars 4.44 percent existed in the form of invert or reducing sugar 
and 6.88 [)ercent as cane sugar. These data show that the nutritive value o^a 
pineapple lies chietly in the sugar which it contains. Howe\er, the ethereal 
and aromatic properties of the jiineapple give to it its chief \alue as a food, 
since it is the flavor and aroma rather than the nutriment in ilie fruit which 
make it valued as a fcH)d. These llavors and aromas are due to es^eniial oils 
and ethers or compound ethers, and tlicy exist in sucli minute cjuantilies as to 
escai>e ordinary chemical investigation. \ study of the details <»f analysc‘s 
shows that there is a wide variation in the percentage of sugar. In two 
instances the total sugar fell below eight percent, but those (*\idc*nily 
•were green and imperfect samples and were not included in the general 
average. 

The highest quantity of sugar found in any FIc*rida pinc aj^ple was 15.28 
percent. The data show that in general it may be sai<l that the Morida pine* 
apple contains nearly 12 jxjrcent of its weight of sugar. 

Average Composition oj Cuban, Pineapples . — The average comj>osition of 
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10 samples of Cuban pineapples examined in the Bureau of (^lemistr)' ib 
shown in the following data: 


Total solids,, 

Sugars, 

Protein, 

Ash, 

Acidity, 


14.52 percent 
11.87 “ 

.40 “ 

•35 " 

.56 


These data show that the Cuban pineapple is only a trifle sweeter than 
that grown in Florida and has in general the same composition. 

The Florida pineapples when placed on the market have qualities which 
are by most connoisseurs judged to be superior to those of Cuban origin, 
although these qualities are not indicated by any marked difference in the 
analytical results. 

The average com{K)sitlon of Bahama pineapples, examined in the Bureau 
of Chemistry, is given in the following table: 


TotJil solids,. 

Sugiir, 

Protein, 

Ash, 

Aridity, 


14.8T percent 
12.22 “ 

.48 “ 

,40 “ 

•77 “ 


The Bahama pineapple, as is seen by the above data, is somewhat sweeter 
than the Florida or Cuban grown fruit and also has a higher acidity. 

/Weruf'e Composition oj Porto Rican Pineapples . — Two samples of Porto 
Rican j)ines, examined in the Bureau of Chemistry, had the following com- 
position : 

Total solids 

Total sugar, 

Protein, 

Ash * 

Acidity, « 


15.gr percent 
.48 » 


The other samples of pines coming from Porto Rico were so immature 
that it was found they contained only about one-half the percentage of sugar 
and one-half the total solids of the ripened fruits. They were probably har- 
* vested in an immature state in order to withstand the vicissitudes of trans- 
portation. The above data show that the ripe pines of Porto Rico are even 
richer than those of the Bahamas in sugar and nutritive elements. 

The average, maximum, and minimum data for all samples of the fresh 
pines from all countries, examined in the Bureau of Chemistry, show the 
following composition: 



SAPOTA. 


3®5 


W M 

- 


— 


Data. * 

Solids. 

Sl’GA*. , Pson IN. 

Asm, 

Acidity. 

Average, 1 

Perernt. 

Ptfceni. Ptrtful, 

Peri e»t. 

Pef(fni. 


14.17 

II.QO .4.> 

.40 j 

.(>o 

Maximum, I 

18.86 

! 15.^8 .57 1 

•5.S j 

■85 

Minimum, 

10.78 

1 8.20 .21 

-7 j 

•30 


In order that some idea might be obtained of tlie comj)o.siiioji of the piius 
grown at Singapore and Nassau, the consuls in those localities were reijuesled 
to secure the preserv'ation of the pines by sterili/.ation without tlie addition 
of any substance, that is, their preservation in tlicir natural jiiite. In tin's 
condition the fruit of the pine, naturally preserved, w.is sent to the Jiureau 
cl Chemistry and subjected to analysis with the following average results: 

A^'crage Composition (ten samples from Singaj>ore).— 

Solids,. 

Sugars,. 

Protein, 

.Ash,... 

Adiiily, 

Average Composition (two samples from Na'''>au). 

Solids,, 

Sugars, 

Protein 
.Ash,. . . 

.Acidity 

The above data show that the pineapples grown in .Singa|)oie and Nassau 
are not notably difTerent in com|K)sition from those grown in Morida, (’uba, 
and Jamaica. All the data indicate that the jiineajiples grown iti dilfcrent 
parts of the world have practically the same ioinj) 0 ‘»ition at the same state 
of maturity. 

Sapota (Sapodilla) (Sapota zapotilia (Jacq.) ('o\ille) --'rins is a tropiial 
fruit which is grown in large (quantities in Cuba, where two v.irieties are know n, 
differing only in shape, one being roand and the other oval. In the Havana 
markets the latter variety is incorrectly known as tlie nisjw-ro. 1 his name, how- 
ever, is projierly applied to the fruit locjuat {Eriohotrya japonica). 1 h(‘ fruit is 
small, weighing usually under two ounces, ha^s a brown or brownish green 
. color and in general appearance resembles a smooth, dark }M>tato. I he skin 
is thick and coarse in texture, the pulp is yellow isii -brown in color, granular 
in texture, and rich in juice. The odor is i harac terislic , and the taste is cjuitc 
sweet. The seeds number from one to five and are contained in a soft c>fK*n 
core, — they are of a brownish -black color with a single white strijie, and 
measure from three-quarters to one incji in length. 1 he fruit comes into use 
about the first of April and lasts until the end of summer. It i.s a very iKipukir 
fruit in summer and desen’es more attention in the \arious nurkets than 


... I ; iS ]it t( I lU 
. ...lOiSCt “ 
... .JO 
.. .ji 


M ,;<) I'ciMMit 

11.7c 

“ 

v'' “ 

.>0 “ 
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it has yet received. The sap of the sapota tree Jvid juice of thtf green fruit 
when concentrated furnish the material known as chicle, from which chew- 
ing-gum is made. The compositions of the round and long sapota and the 
natural preserved pulp of the sapota are given in the following table: 
Composition of Edible Portion . — 


j 

1 

Eoiblf 

I’OKTKJN. 


CouposiTio.v oy Edible PoRTtON. 

SamI'I k. 

SoIkIs. 

, 'I'oial 
> ash. 

j Acids. 

1 

Protein. | 

1 

Round .laiMita, 

Pet lent. ! 

76.40 1 
80.90 

1 

i Pet cent 
2307 

2 101 

! 

Petcent. 

1 0.384 

1 .ccc 

Petcent. 

Petcent. ^ 

0-350 

.650 

.231 

Long sapola, 

0. 1 ^2 
.162 
.086 

Natural sapota preserves, 

22.95 

1 J J 

1 


Total 

8U{{ar. 


Pet cent, 
10.85 
12.76 
11.30 


The sajHita is also used in the manufacture of jirescrv'es by boiling it with 
sugar in the usual way. The analy.ses show that the sajxjta is a fruit w’hich 
is principally valuable as a carbohydrate food. It has, however, very little 
acid, and is a much sweeter fruit than the anona and, therefore, more pleasant 
to the taste. 

Star-apple (Cainito) (Chrysophyllum cainito ), — The star-apple is one 
of the less important fruits which abound in Cuba. It is not very extensively 
used, but medicinal properties are attributed to it. Three different varieties 
are sold in the Havana markets,— one of a white color and tw’o purple. The 
first attains the size of a small apple, ajiproaching about seven ounces in 
weight. There are two kinds of meat in the pulp; the outer portion is a white, 
gelatinous matter which contains the small black seed and is really the 
edible portion, and constitutes about one-third the weight of the fruit. The 
outer fibrous and purple portion of the flesh is inedible. The inner pulp 
has a sweet characteristic flavor and is eaten raw. No preserves were found 
made of Hus in Cuban markets. The composition of the white star-apple 
is shown in the following table: 

Composition of Edible Portion — .fi.So percent . — 


J^wlids, 14-33 f>crcent 

Sugar 791 “ 

Protein, 67 “ 


These data show that the fruit is not of a veiy' high nutritive order, and 
on account of its low acidity it is not suitable for the making of preserves. 

Tamarind (Tamarindus /mZ/Vu).— This fruit belongs to the leguminous 
family and forms a dark brown pod from one to six inches in length and from 
three-fourths of an inch to one inch in width. The rind b thin and ver>’ brittle. 
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Within the«podis found a, dark-colored pasty material, closely attached to the 
seed sacks and joined to the stem of the pod by coarse I'iIkts. Tins pastv 
material constitutes the edible portion of the fruit and has a very sour 
laste which serves to mask the large amount of sugar, sometimes as much as 
30 percent, which it contains. The tamarind is remarkable as having tlu' 
highest content both of acid and sugar of any of the edible fruits which are 
in common use. It contains more acid, for instance, than the sourest lime 
and more sugar than the sweetest fruit. The tamarind is not very largely 
used directly for edible purposes but is a com|)onent of many refreshing 
summer beverages and is used for flavoring other jtrodiuls. It has mild 
purgative properties, and hence its intermittent use in small (juantities 
tends to keep in proper regulation the mechanical movements which are 
so necessary to normal digestion. 

Composition oj the Tamarind . — 


Water, 47.^7 ))<'r(rnt 

Acid, (>o^ 

J^ugar, {1 4^ •• 

Pnnoin, . . I “ 

Ash, . .. 156 “ 


The above data show that the tamarind is essentially of a larbohydrate 
nature, its chief food value being in the sugar which it contains. ( )n account 
of its high acidity very little of the sugar which is present is in the form of 
sucrose or cane sugar, but is mostly in an invert (ondition. 

Preparation oj Tamarinds . — Tamiirinds arc also utili/x'd quite extensively in 
the form of tamarind paste which is miide uj) chiefly by the addition of 
cane sugar to the pulj); as much as 75 percent of sugar is often added in 
the milking of this product. Another form of preparation is allied tiimaruld 
pulp, which has practically the same composition as the paste. These two 
bodies may be called tamarind presen’cs. The projxirtion of ])ulp to added 
sugar is about as 20 to 80. 

Mineral Constituents of Tropical Fruits.—'rhe mineral lontent of the 
edible portions of fruits is imjxirtant, l)oth from a dietetic and chemical jxiint 
of view. 

The mineral substances in fruits not only add to their palatability but ab<> 
have important functions in digestion and assimilation. The lime and i)hos. 
phoric acid which the ash of fruits contain arc fiMnls that nourish certain 
tissues of the body, such as the bones. The other mineral ingredients of ' 
fruits take an active part in the circulation of the fluids of the body. Sime 
the modem development of physiological chemistry, what is known as osmotic 
force, or the power that causes solutions to pass through membranes, is be- 
lieved to be due largely to the mirferal constituents of the juices of the Ixxly. 
These mineral constituents arc therefore necessary in the food. The following 



VilCETABLES, CONDIMENTS, EEDITS. 


36S 

table gives the total quantity of ash in the edible pj)rtion of the trcpical fruits 
named, together with the composition of the ash in respect of its most impor- 
tant constituents (Bulletin 87, Bureau of Chemistry): 


ANALYSES OK THE ASH OK THE EDIBLE PORTION OK THE 
SEVERAL KREITS 


RIFIION (IK SaMKI t 

TdlAl 

Asii. 

Sn ii A 
(Si< ).) , 

I'dTASH ■ 

(KjO) i 

1 

. 

/Vr 

J'lr- 

I’tr- I 


trnt 

tffll 

(fUl. 

( )rangc (rhina), 

05 ^ 

•55 

I.OI 

.|0 Od 1 

Orange (rough skin),. 


40 «5 ! 

( )range (sour), 

. -57 


45 . 

(Irajic fruit, 

•.V) 


14 •') i 

Linie, 

<)H ; . . 

4^01 ; 

Sweet lemon 

; .uH 


5i-.^5 1 

Tamarind, 


'5-57* 



.84 

1 M 


Banana (niho), 

.70 


p> 40 

Banana • • 

1 oH 


5-’ 4' ! 

Banana (t olorado),. . 



5‘ 17 ' 

Mango ( EreiH h) 


' 

1 47 17 

Mang<) (Idlipino), . . 

01 

» 75 

51 70 

Manga, 

. 7 S 

, ‘ 

10 17 

(luanabana, 

.Ho 

I t«'^ 

<) 1 

.^nona 

Ho 

i 

47 , 

('hirimoca, 

i ot 


10 7.1 

Sapota 



1 1 M 

Mamev (color.ido),. . 

Ho 


50 57 

Do.,' 

H(> 


4 H ’0 

Hi«a(o, 

01 


15- ‘5 

( .limito 

Pi*iea|)pi(', 

>5 


' 5 4-75 
i 50 »<H 

Do., 



57 M ' 



Ma(,- 

I'HoiK 

Phos- 

Six- 

Chi.o- 

I.IMf 

^^SIA 

<)\M> 

PHukie 

M'RK 

KIN 

’ll( )) 


(1*203) 

\( It) 

(lV>s) 

\( ID 
(SO3). 

(Cl). 

/Vr- 

/Vr- 

/Vr- 

Per. 

Pff. 

Per. 

UHt. 

IfUl 

Ifni 

(fnl. 

(fnt. 

tent. 

10 iO 

5 ^7 

I o<) 

8.56 

2 8^ 

2.44 

2 Oi 

I M 

1 5' 

7.42 

.1-42 

1.50 

705 

2 17 

2 40 

H 70 

2 72 

.08 

7 14 

1 0-’ 

1 28 

1 1 O*} 

.V.io 

1.48 

7 ‘^4 

2 ^0 


«-45 

2 O2 

4.07 

4.2(J 

1 oH 

' . • i 

0-^4 

4.CX> 


.(iH 

2 KJ 

, . ' 

4.o»; 

r.40 

.48 

2 4-'l 

I O4 


8.20 

.l-5« 

5 ,1.1 

05 

; 


10, ^0 

2 .\U 

0 5<) 

1 02 

1 (;o 


5 1^' 

1 12 

8 |S 

• 17 

^'5 


.l--’5 

2 77 

7 

0 pH 

I 02 


0.40 

.1<>7 

4 88 

' 71 

l--’5 


0.04 

4 88 

1 5^* 

2 pS 


I . • 

5 57 

1«4 

4 20 

1 ) 

2 17 


0.15 

4 54 

4-40 

.Hi 

2.07 

1 

1 1 

,1 '0 

.1 S' 

2 21 

.00 

1 

^>57 

4 40 

7 40 

7 10 


i ' 

2.74 

•4 55 

17 4' 

1 pH 

1 lO 

1 

4 00 

.1 5 4 

'7-.14 

1 7,1 

.1 15 

1 

(| 00 

.1 

lO 00 

5 ‘‘^1 

4 5‘ 


.1 CMI 

4 77 

18. 02 

1 l< 


1 

1 1 00 

5 5^* 

0-4f* 

<< 14 

5 5 -’ 


5f 

3 -04 

3 22 

4 Ho 

.1 14 


4 -’0 

.l-^>5 

, 4.08 


The aljove data show that the (wrcentage of ash in the edible jx^rtion of 
tropical fruits is never very high. In only three instances in the alK)ve table 
does it exceed one |H'rcent and in iwo of those only slightly. The ])rincipal 
mineral constituent is |x>tash, which in round numbers may be said to constitute 
one-half of the total ash. Of the acid constituents phosphoric acid is the most 
imtxirtant. In four cases the amount of phosjihoric acid is greater than 
10 percent of the total weight of the ash. The projx)rtion of sulfuric acid 
in the ash is quite c'onstant, while the amount of chlorin varies from less than 
one-half of one jxjrcent to more than 18 t)crcent. 

In this ca.se of high ash there is a low content of phosphoric acid, which 
leads to the supposition that the chlorin is partially or wholly combined with 
sodium and potassium. In addition to the elements mentioned above the 
♦ 2.88 percent sand. 
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ash of edible fruits often contains notable quantities of silica and sometimes 
considerable quantities of sand, added accidentally or by the collection of 
dust. The ash of fruit also quite universally contains iron. In some cases 
the quantity of iron amounts to as much a.s four j)ercent of the total weight of 
the ash. The data in the alx)ve table are calculated on the jiercentage of total 
ash and not on the percentage of pure ash, that is, a^h dej)rived of its carlH)n, 
sand, and carbonic acid. 

There are some peculiarities in the composition of the ash of tropical fruits 
to which attention may be called. The citrus fruits amtain ^omcwllat larger 
amounts of lime and iron than ordinary fruits. The ash of the tamarind 
contains large quantities of silica. The ash of the banana has a low content 
of lime and magnesia and a high content of chlorin. Attention is also called 
to the fact that in the ordinary combustion of an organic substance to secure 
the mineral matter notable quantities of the phosphoric acid and ( hlorin con- 
tained may be lost. Therefore, the data for j)hosphoric acid and for chlorin 
are probably lower than would be the case if all of the^e substances present 
in the fruit had been secured in the ash. The ash of pineapples is not i>eculiar 
in any resi)ect, nor docs it contain any marked amount of a constituent by 
which it can l)e identified. The pineapjile, as is seen, contains slightly more 
potash than the other tropical fruits. 


Sugar and Actd in Fruit. 

The palatable (juality of fruit depends largely upon the aromatic substances 
which they contain in the hirm of essential oils, esters, atul ethers, and espe- 
cially upon their sugar and acid content. The sweet taste of sugar in fruits 
and also often in nuts is miKlified and relieved by the aiid or astringent mat^j- 
rials, chiefly tannin, with w’hich it is associated. In the analyses indic ating 
the composition of fruits and of nuts and also of vegetables the sugar has not 
always been given separately, but as one member of a grou)) lonsisling of 
sugar, starch, and cellulose materials soluble in weak acid and alkMies, and 
for this reason deemed to be dige.stible. It seems advisable to suj)])lemeril 
this information with a s|>ecial table giving the average quantity of sugar and 
acid found in some of the principal fruits. It must not lie forgotten that in 
individual cases the quantity of sugar and acid may vary largely from the 
average, but the following data may lie regarded as expressing very accurately 
the average content of sugar and acid in the common fruits. 


Apples, Rhode I.sland Greening, 

" Winesap, 

Northern Spy, 

Apricots, fresh, 

*' dried, 

Bananas 

as 


Si'CAR. St in 

PtrcfnI. Penettt 

10.95 *7® nialic 

n.95 .50 “ ‘‘ 

n 80 .70 ” “ 

ii.oi 1.15 " “ 

»9 59 252" " 

20.28 .30 “ sulfuric 
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SUGAR, t ACID. 

Percent. Percent. 


Blackberries, 5 - 7 ^ *77 nialic 

Cranberries, *-34 “ 

Currants, b.70 2.24 

Grapes, 7.(;o-26.40 .59 “ tartaric 

Lemons, M 5-39 “ citric 

Oranges 5-65 i- 3 S “ “ 

Peaches, 7-88 .56 “ sulfuric 

Pears 9 ” .19 “ malic 

Pineapples, ii- 5 o .60 “ sulfuric 

Plums 14-71 -77 “ Italic 

Prunes, 16.11 .32 “ “ 

RaspVierrie^i, 5-33 1-48 “ “ 

Strawberries, 6.24 i.io “ “ 


In the above data the acidity K determined as malic acid in apples, black- 
berries, and strawberries, in which the predominant acid is malic. In cran- 
berries one of the acids is benzoic, amounting sometimes to as much as 0.05 
percent, in grapes tartaric, in lemons and oranges citric. In the other fniits 
where the character of the organic acid is not distinctly of one kind, the total 
organic acid is estimated as sulfuric acid (SO,), not meaning by that, however, 
that the acids are present in the form of sulfuric acid but merely that their 
quantity was measured in terms of sulfuric acid. 

CANNED P'ri its. 

The industry devoted to canning fruits is of less importance in the United 
States than that idcntifie<l with canned vegetables. Practically, nevertheless, 
every fruit which has been produced in this country has become a commercial 
article in the form of canned goods. With the exception of the method of 
preparation, the process of canning and other treatments are essentially the 
same as that of vegetables and therefore does not warrant any further descrip- 
tion. 

In the following data arc found a brief description and the composition of the 
leading varieties of canned fruit: 

CanneH Cherries. — Cherries are one of the fruits which are valued for 
canning purposes. Th 4 pits may or may not be removed, according to the 
desire of the manufacturer and the demand of the consumer. The galvanic 
action which the cherry juice sets up on the tin plate tends to bleach the nat- 
ural color of the cherry, and this action can be avoided by coating the inte- 
rior of the can with a gum or some similar .substance w’hich entirely protects 
the metallic surface from contact with the juice of the fruit. When treated 
in this way the natural color of *the cherry is preserved for a reasonable 
' length of time, 

AduUeraiion 0} Canned Cherries . — The only adulteration of canned cherries 
which is of any consequence is that which relates to artificial coloring. By 
reason of the tendency to bleach the color, mentioned above, it has been quite 
customary to add an artificial color to the cherry so that the red color may 
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be preserved. Coal tar »dycs, under various names, and an animal il\e, 
cochineal, have been used for this purpose. The practice of artificial coloring 
is reprehensible and may, in the case of some colors, be harmful to lieallh. 
by observing the precautions already mentioned, the natural color of the 
cherry may be preser\'ed without artificial color, and in general lliis is desir- 
able. The consumer should at all times demand canned cherries which have 
not been artificially colored. 

Maraschino Cherries . — A very common methiKl of treating cherries is to 
bleach them in a brine of common salt and sulfurous aci<l until all tlie natural 
lolor has disappeared. The cherries arc then thoroughly washed for the re- 
moval of the salt and sulfurous acid and at the same time the juice and soluble 
jiortions of the cherry are removed, so that at the end of the washing there 
is little left but the cellular structure. 'I'he cherries are then saturated with 
sugar or sugar and glucose and colored a deep artificial red by coal tar dye 
or cochineal. If the natural llavor of cherries has been destnwed bv the 
Itleaching an artificial flavor is often added. The jiroduct is a cherry of an 
even deep red tint, more or less sweet, according to the use of greater or less 
(juantitics of sugar or glucose, and having a tlavor of almond oil. When 
c berries of this kind are preserved in a solution of alcohol, llavorcal or unllavored, 
they are called maraschino cherries. 'I'he name is taken from a kind of c herry 
first used in making the product. They arc used to a very large extent with 
certain beverages such as cocktails, soda water, mint julejis, etc., and also 
in ice cream and other prejiarations for the table. Little can be .said in praise 
either of the taste or wholesomeness of these pre})arations and they are valu- 
able chiefly for their supposed attractive appearance 'Lhe ofTensc which is 
committed against the jcsthetic taste of the indixidual in the pre))aration c,)f 
such a product jirobably offsets any good effect which comes from attractive- 
ness or ornamentation. The product cannot be regarded in an\ sense as 
resembling even in color the natural fruit, since practically the whole of the 
natural fruit, except its cellular structure, has been withdrawn anci artific ial 
substances substituted in place thercc*f. 

Canned Peaches. — A great industry in this country is the canning of 
peaches. Some of the finest and most perfect varieties are u^ed for this 
purpose. Peaches may be canned whole or by slicing in half or cjiiarters and 
removing the pit. The principles of sterili/aition arc not different from 
those which have already been descril)ed. Since the jn-ach i- a fruit which 
decays easily and is thus difficult of tiyns|>ortation, the e'.lablishment of 
canning factories in the vicinity of large j)ca(h orchards renders it )K)ssiblc» 
to preserve this delicate fruit in a conditicni practically as gocni a.s that of the 
natural article, and thus makes it accesHi'ble to the {>coi>le in all parts of the 
country at all seasons of the year. 

Adulteration oj Canned Peuf/ze.r.— Fortuiialeb in this ca^e there is no 
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record of adulterations which is of any consequence. The perfection of the 
meth(xl of sterilization has rendered it unnecessary to make further use of 
antiseptics for canned peaches. The use of the artificial sweetening agent, 
saccharin, is almost unknown and is about the only adulteration which at 
the ])resent time can l^e practiced without easy detection. It may be con- 
fidently stated that the consumer can rely, with a fair degree of assurance, 
U|)on the ])urity of the product which is taken from the can. The only real 
danger is in the action of the fruit juice upon the imperfect tin plate, and this 
is a danger which probably will soon pass away, since there is a tendency 
manifested now to so protect the tin by a varnish of some kind as to render it 
impossible for any electric action to take ])lacc which impairs the color or 
flavor of the fruit and also to exclude the poisonous salts of tin and lead from 
the contents of the can. 

Adulteration of Canned Tmit— A rtijicial coloring: The principal 
adulteration of canned fruit is that due to artificial coloring. There is, ])erhaps, 
no other form of adulteration which has so little excuse. It only needs a 
cursory observation of the fruits of Nature to .show that even in the same 
varieties they differ to a vast degree in natural tint. Bright colors are especially 
prized in fruits. For instance, the yellow of the peach, the red of the cherry, 
the purple of the plum, etc. The object of artificial coloring is to make all 
kinds and varieties of the.se fruits imitate those of naturally rich color. Its 
sole purpose is deception, since it can add nothing whatever to the nutritive 
value. The claim that it adds to the dietetic value of the fruit, as in other 
cases of the same kind of argument, is plainly fallacious. The very moment 
the consumer realizes he is eating an artificially tinted fruit, if he has a tem- 
pjrament that would make him susceptible to suggestion at all he becomes 
aware of the effort made to deceive him. Such artificially colored foods, thus 
instead of tasting better than they otherwise would, have a worse taste due 
to the feeling of antipivthy excited by their presence. Hence there can be no 
excuse, under any circumstances, for the addition of artificial colors to food 
products of this kind, or<in fact, of any l!ind except those which are purely syn 
thetic and have fio relation in composition or in quality to a natural prcnluct. 
It is a matter of congratulation to know that the addition of artificial color tc 
canned fruits is practically a thing of the past. 

Another form of adulteration, which fortunately is seldom practiced in fruit,, 
is one which has already l)een described in sufficient detail, that is, the addition 
of saccharin, a substance which li^^s even less place in fruits than in vege- 
tables. The addition of a non-sugar, such as saccharin, wdth an intensely 
sweet taste for the purpose of inducing the consumer to believe that the ar- 
ticle is a natural sweet product, is an adulteration of the most reprehensible 
type, to say nothing of the pdl effects of the adulterant employed upon 
health. The addition of spices and other condimental substances to fruit 
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products cannot be regarded as an adulteration, because they reveal their own ' 
presence and are not added for the purpose of imitation or decepti»)n. 
As has been mentioned above, the manufacturer would save all critii isni in 
such cases by a plain statement upon the label of the nature of the sulxtame 
added. 

Canned fruits properly jireserv'cd retain their natural aroma and flavor 
better than any other h^rm of canned food and deser\’e the high estimation 
in which they are held by the consumer. The time is now rapidly aj)pr(^ac hing 
when all such goods will he free of any imitation or adulteration, and this 
will add greatly to their value in the markets of the (ounirv. The (onsiimer 
will then only need to have the date of preservation marked on the can to 
l)e fully protected. 

k'RiTT Sirups. 

The expressed juice of fruits mixed with the j)roper proportion d sugar 
produces an important article of commerce known as fruit siru)>. 'riusc 
fruit .sirups arc used principally in the preparation of cooling, non-alcoholir 
beverages such as are drunk at the “soda fountains” so-called in the United 
States. In the preparation of fruit sirups only the ch(»icevt and best fruits 
are to be used. The juice, after expression, is properly frc*ed from sus]>ended 
matter by filtration or sedimentation and is brought to a j)ro|KT consistence 
by mixing at once with pure sugar. When it is used as soon a'' j)repared no 
further precaution in regard to its preservation is neress.irv, since juice pre- 
pared in this way and kept in an ice-box will keep .scweral da\^ without fer- 
menting. When manufactured on a large scale for commercial j>urpos('s it 
becomes necessary to prepare these sirups in some more juTmanent form. 
To this end they are subjected to the usual j)roces.s of p.isieuri/.alion. pn 
account of their liquid condition, sterili/^ition, that is, the use of a temperature 
of boiling w'ater, is rarely necessary. If, on pasteurization, a jjrecipitalc is 
formed in these sirups, they should be healed to the tem|K*ralurc of j)asteurizii- 
tion previous to the final jirocessing and any defK)sited matter b^ .separated 
by filtration or de{K)sit. The sirup thu.s clarified is placed in bottles or separate 
containers and subjected to the pasteurizing process for a suflicienl length 
of time, and is then ready for the market. These pasteurized sirups, if 
stored in a cool place, w ill keep almost indefinitely. In all ca'-es where |)as- 
teurization is practiced at a very low temperature it is necessary to keep the 
product at a low tcmi)eraturc, since, as is well known, ])asteuriz;ition docs# 
not kill all the spores, but docs act w'itb deadly effec t upm the yeasts which 
produce alcoholic fermentation. Fresh sinijis thus prcixircd ancl j>a.steur- 
ized are wholesome and palatable and are unobjectionable. 

Naturally the princi|xil addeej constituent of fruit sirup is the sugar, the 
other constituents corrcsjxjnding to those of {he juice from w hich the siru[) is 
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made. In other words the natural sugar and that added make up* practically 
the total solids of these products. 

Adulteration of Fruit Sirup.—Fruit sirups have been extensively and 
unnecessarily adulterated. The principal adulteration is the omission of 
the pasteurization process and the preserving of the fruit juice by means 
of an antiseptic. The two antiseptics which have been most commonly 
employed for this purpose are salicylic and benzoic acids. At the present 
time, by reason of prohibitive legislation in respect of salicylic acid, l)enzoic 
acid or its com{)ounds are quite universally employed. These antiseptics 
are injurious to health and even in small quantities cannot fail to have some 
deleterious effect u[X)n the system. As they are not necessary in the preser- 
vation of fruit sirups, they should be rigidly excluded therefrom. In justice 
to those who use antiseptics of this kind it is said that, as a rule, they frankly 
admit that these sirups can be jjreserved ])y sterilization, but that when con- 
sumed they are used only in small quantities, and when the air has access to 
the remaining |X)rtion fermentation is set up. To this the answer may be 
made that if unstoppered and used under proper conditions to avoid the 
admission of germs, and if kept on ice or in a cool place, fermentation will 
not set up for several days, during which time opportunity will be had for 
disposing of the contents of the bottle. It does not appear that there is 
any convincing reason to warrant the continuance of the use of preserv^atives 
in this kind of j)roducts. 

Imitation Fruit Sirups.—By far the most general adulteration of fruit 
sirups is that of the imitations thereof, pure and simple, by synthetic products. 
The flavors which give to fruits their character and aroma are chemical com- 
pounds produced by Nature and are chiefly of the nature of a volatile oil or 
compound ether. Of these flavors, the compound ethers especially are 
readily produced by purely synthetic processes. It is possible, therefore, 
for the chemist to make an approximate imitation of the natural fruit flavor. 
No differehce how great his skill, however, or the skill of the mixer, there is 
always a gustattiry and ‘hygienic difference between the synthetic and the 
natural product, and the natural product alwavs has the advantage of the 
difference. While I do not go so far as to say that synthetic flavors or sirups 
should be excluded in the preparation of non-alcoholic beverages, I do say 
with emphasis that they should never be used, except with notificaton to thf 
consumer, and never, under any circumstance, if they contain any ingredient 
which is prejudicial to health. «* 

• One of the principal arguments which has l)een made against the enactment 
of the pure food bill has been that it would exclude from the market these 
synthetic products. At least let thcm‘l)e sold under their proper designations. 
A law which requires plain and honest branding can hardly be objected to 
on any ground whatever. 
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Jams, Jellies, and Preserves. 

The preparation of various fruits or fruit juices with sugar is an important 
industry both for domestic purposes and for commerce in the United States. 
When the fleshy portion of the fruit is treated with sugar sirup and boiled, it 
produces the product known as preser\'es. When a fruit is nxiuced to a 
pulp and treated with sugar sirup and l)oiled, it makes a product known as 
jam. When the fruit juice itself is treated with sugar and boiled, it forms a 
product known as jelly. The above are general definitions of three imptirtant 
classes of fruit products, though it is not intended by any means in the defini- 
tions to describe the details of preparation. These vary greatly in respect 
of the method of preparation, the fruit, the quantity of sugar used, the length 
of time the boiling is continued, and the consistency of the final product. 
These definitions merely outline the three distinct classes of products which 
are made from fruits. • 

Selection of the Fruit.— In the selection of the fruit for making these 
sweet products it is highly important that only the very best quality should 
be used. The fruit should be of a proper degree of maturity, and yet not 
overripe. The practice of using immature, waste, or partially deformed or 
decayed fruit for the purposes named cannot be loo strongly condemned. 
The great advantage of preparing these pnKlucts at the home consists in the 
fact that the character of the material used i> under the imme<liate sui^ervlsion 
of the housewife. In large factories where no official ins)>ection is exercised 
it is possible that any kind of fruit or any jM)rtion of the fruit may 1)C devoted 
to the purpose. All deteriorated raw' material should Ik? rigidly excluded 
from the factory. Various fruits are utilized in different manners in the 
preparation of the above-named product^. Uirge fruits with tough .skins, 
such as apples, peaches, and pears, are pared, the cores removed, arid all 
decayed or infected jxirtions cut away, and the clean, fresh, fleshy jxirtion 
of the fruit used for manufacturing pur|x)scs. .Small fruits, such a.s Ikthcs, 
after the exclusion of all dirt, immature or im|x.'rfect samples, an(j the Icmoval 
of the stem, are used in the whol^ state for lhe,purjx>ses named. 

It would be nuinifestly imi>racticable, a', a rule, to remove even the seeds 
of small fruits, except where jelly i'i to lx.* manufactured. Ihe fruits, having 
been properly prepared, are mixed with sugar or thick sugar sirup and sub- 
jected to heat for two purjx>.ses. The lir^t purjK)se of heat is to sterilize com- 
pletely the material so that no bacteria, germs, or sjxircs may be left alive 
in the finished product. The secoml purjx>se of heating is to concentrate 
the material to a proj^cr consistence an<l to thoroughly saturate all jx)rtions 
with sugar sirup. IncidenUlly, the heating also by the combined action of 
temperature and free acids in the feuit inverts a large quantity of the cane 
sugar that Ls used and thus prevents the fished product from granulating. 
The crystallization of the sugar in these’ bodies renders them very much 
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, less desirable and less suitable for preserving. For<*.his reason, amJng others, 
the precaution mentioned, namely, that the fruit should not be overripe, should 
be observed. It has been seen that overripe fruit diminishes in acidity, and 
hence it is less suitable for converting the cane sugar than fruit just short 
of complete maturity. For this reason, too, the more strongly acid fruits arc 
better suited for making these sweetened products than those in which the 
acidity is less strongly developer!. 

Jams. — As has already been said, jams differ from jellies in that they 
contain not only the juice of the fruit but the whole pulp of the fruit or the 
whole fruit. The meth(Kls of preparation in effect produce the same changes 
upon the sugars that are produced by the fruit juice. The fruit after proper 
comminution is boiled with large quantities of sugar a sufficient length of 
time to reduce the fruit ffesh to a pulp and to invert more or less of the sugar 
wiiich is used. The insoluble matter which jam contains consists chiefly of 
rue cellulose and pectose matter in the fruit, together with the seeds of the 
small fruit. The various solids are made up of the solid bodies in the fruits, 
including the sugars which are added. The character of the ash of the jams 
.s a good indication whether or not they are pure, that is, made out of sugar 
and fruit only. While it is true that the ash of fruit varies, it is also true that 
ate real ash of fruit has certain characteristics in regard to alkalinity which 
jire not possessed by the ash of adulterated fruit products. For the sake of 
:onvenience and reference it is seen advisable to append a table showing the 
composition of the ash of some of the fresh fruits (Bulletin 66, Bureau of 
Chemistry), 


^ Fkuit. 

Pi Ri Asji; 

K30 

N.I.O 

S«tI»A 

CaO. 

Liu(. 

P3O5 

rH*>Sl«HURK' 

so, 

SL'I fcric 

Cl 

Chi-ortn. 


1 




Acid 

At ID. 


Apple, 

i Prritnt . i 

PfrrrHl 

Ptneni . 

Prrerni 

Percent . 

Percent 

Percent . 


55 -fi 

1 1 .69 

4-79 

12. 8^ 

4.62 

0.83 

Apritx)t« 

.508 ! 

50 -.th 

10.36 

3*7 

13.09 

2.63 

45 

Banana, , 


63.06 

2-.H 

.86 

1.62 

2.32 

26.93 

Cherries, 


5767 

6.80 

4-20 

15** 

583 

*•83 


' .68 j : 

57 - '6 

^ .38 

10.90 

12.76 

3 90 

! 2.05 

Grapes, 


50 95 

6.32 

4 96 i 

21.27 

4.28 

1.54 

JLemons, 

Oranges, 


48..j6 

1.76 

24.87 

i J 1.09 

2.84 

•39 

! 

4804 

3.50 

22.71 j 

1 *2.37 

5.2s 

.92 

Prunes, 

- 4 ^^ i 


2-95 

4.66 

14.08 

2.68 1 

1 

.34 


FVom the above table it is seen that, there is not a very large percentage of 
sutfuric acid in the natural ash of fruits, and very little chlorin, with the excep- 
tion of the banana, in which the ash is principally potassium chlorid. Since 
the ash of glucose, as it is made at the* present time, consists almost entirely 
of sulfates and chlorids, any considerable increase of these ingredients of an 
ash over the normal may be regarded as an indication that the fruit product 
from which the ash is obtained contains added glucose. Inasmuch as there 
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chemiAl and physical methods of detecting gkcose which are entirely • 
^ r hie the utility of the composition of ash for this purpose is rat icr ton 
Si^e the add«l sugar is the chief constituent 

/there is little difference in other respects in the a.m,H.s.t.on o jams 
IKmXLt fruits, as will be seen hy the^. 
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The following table represents the data relating to the comf)osition of 
jams from samples purchased in the open market, free from glucose and 
apparently pure: 


Dmciuption. 

1 Total 
' Solids. 

Apricots, 

1 Prreent. 

70*5 

Currants, 

66.32 



69.8<) 

Grape fruit 

69.20 

Guava, 

82.46 

Peach, 

.. 65.65 

Strawberries, 



Acidity. 
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SUGAK. 
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Percent. 
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Percent. 

.407 

38.96 
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1. 117 

5^-45 

r.64 

54-09 

•744 


45-92 

62.51 

.387 

27.00 

35-51 

.209 

25-14 

52-73 

77.87 

.500 

3^>-48 

23.16 

59-64 

.480 

37 -iS 

31-43 

68.58 


The average composition of a large number of pure jams, some of which 
were made in the laboratory and some purchased in the open market, is as 
follows: 


Data. 

I’OTAL 

A( IDITY. 1 

RtDlH’ING 

! Cane 

Total 

Solids. 

! Sugar. 

Sugar. 

Sugar. 


Percent. 

Percent. 

Percent. 

Percent. 

Percent. 

Average, 

65.98 

•536 

36-41 

22.15 

58-56 


Maximum,. 

82.46 

1-355 

6r.02 

54-23 1 




Minimum, 

50-43 

.163 

13.20 

-30 





The analytical data show that the jams, in so far as active fo(xl constituents 
are concerned, are composeil chiefly of sugar. These sugars include both 
that natural to the fruit and that which has been added. The average content 
of sugar in round numbers is 58.5 percent, while in round numbers the average 
content of solids, not sugar, is 7.5 percent. It is thus seen that the amount 
of sugar iA*esent in round numbers is eight times as great as that of the other 
solids. It is also noticed that the |)ercenlage of reducing sugar is about one- 
third greater than the cane sugar, indicating that the inversion of the sugai, 
when the real fruits have been used in the manufacture, has been carried to 
such an extent as to avoid any danger of crystallization. These data are 
all in complete refutation of the claims made by many manufacturers that 
it is necessary to add glucose in the manufacture of complex products oi 
this kind in order to prevent crystajlization. If the real fruit is used in the 
proper quantity and the manufacture conducted according to the approved 
method, there is no danger of crystallization except in those rare cases where 
the fruits used have little or no acid. 

AdulUraHon of Jams . — ^The adulterations of jams are practically the same 
as those which are practiced with jellies. Artificial colors have been ver/ 
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extensively* used together^ with the artificial flavors resembling the fruits, . 
the names of which appear erroneously upon the packages. Glucose is 
used to a large extent in these adulterated goods. In the adulterated articles 
a preservative is nearly always present. Starch is used but \cry rarely for 
adulterating articles of this kind. 

Fifty-eight samples of jams which proved to be adulterated were iMUight on 
the open market by the Bureau of C'hemistrv, none of which bore any label or 
description indicating that it was an adulterated article. 'I'lie character of 
the principal adulterant (glucose) in each ca.se i^ re\ealed at once by the 
polarization, which is always strongly right-handed, and ako by c>iher chemical 
te.sts h)r glucose. The quantity of .sulfate and chlorid in the ash of these 
sam])les is always very considerably increased over that of the natural prculuct. 
The quantity of glucose in some of the samples is so great as to inrlicalc that 
])ractically the whole of the .solid matter is compo.sed of this substance. In 
two samples the alleged jam contained no fruit prcKluct whatever. In many 
cases more than 70 percent of glucose is found and in one instance a.s high 
as 76 percent. In a great majority of the ca.scs the glucose is approximately 
one-half of the whole weight of the jam. In a great many ca.ses the gluct)se 
was present in quantitie.s which indicated the utilization of .some fruit [>r(Kluct. 
There were a few cases where the amount of gliuDse fell l)elow 10 }>ercenl. 
.\rtirK'ial coloring matter was pre.sent in almost e\erycase, and in the grejit 
majority of ca.ses either benzoic acid <^r .salicylic a( id is ))resent as a prcscr- 
\ali\e. The colors used are coal tar dyes and cochineal. 

It is evident that articles of food adulterated in this manner should not l>c 
permitted to bear the name of the natural pHnluct, and in many of the .states 
the local laws forbid the use of a misleading name. 'I’lie national law, which 
was approved on the 30th of June, H^ob.abo forbids misbramling of thisf de- 
scription. 

In addition to the jams which on their labels bore no imlication of the 
adulterations, a number of samples of jam were punha.stHi labelcsl ‘‘Com- 
pound, ’’ or in some wav indicating {hat the) were »ot the j)ure arlic Ic. I hir- 
teen samples of this kind were examined in the Bureau (d ( hemi.stry and all of 
them had very large quantities of glucose, the largest amount j^rcsent in any 
one case being 37 j)ercent. They were all artifKially colore<l, and ten <»f 
them contained preservatives, either Injnzoic or sitlii ylic acid. 

Jellies.— In addition to the jellies which were made in the laboratory of^ 
the Bureau of Chemistry for the pui^xisc of omtrolling the investigation,* 

44 samples of jelly were lx)ught ujxm the o|K*n miirket Of these commercbl 
samples 19 contained no glucose, 13 of them contained glucose, but were not 
so labeled, and 12 were labeled, as compound or adulterated articles. Neiirly 
all of the commercial jellies were made with apple juice as the iKise. The 
apple juice and glucose made up practically the total solids, no matter what 
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• name was applied. The flavors were artificial, aird a very large*numl)er of 
the samples contained preservatives. The samples of jelly which contained 
no glucose were evidently made of the natural fruit, — they contained no 
artificial coloring matter and in only a few instances did they contain preser- 
vatives. On the other hand the jellies which were made of glucose were 
uniformly colored and contained preservatives. 

It is of interest here to say a few words about the ver\' cheapest of adulterated 
jellies which arc found upon the market. These jellies were made with 
some apple juice, but chiefly of glucose. They contained large fiuantities 
of preservatives, and the ash was rich in sulfates and chlorids except in two 
instances. In these cases it is possible that the glucose which was userl was 
manufactured by some special process not involving the use of either sul- 
furic or hydrochloric acid. 

Adulteration of Jelly,— Jellies are of the class of fruit products which 
have lieen extensively a<lulleratcfl. The markets of the country have been 
fl(X)ded for years with so-called “compound jellies’^ or imitations of jelly. 
The chief forms of adulteration are the following: The use of ap])le stoik 
for making all kinds of jelly. Attention has already been called to the fact 
that apples contain a large number of pectose bodies which favor jellification. 
A common method of manufacturing jelly has been to use a stock of apple 
juice or cider or a prej)aration made from the cores, skins, and rejected por- 
tions of the apple at evaporating factories or from whole rejected apples. 
This stock is used as a common base for the manufacture of jellies of different 
kinds. Whenever apple juice enters into the comjwsition of a jelly made 
from any other fruit than the apple it becomes an adulteration. Phosphoric 
and other acids arc added to jellies to enable jellification to take place with 
the\ise of less fruit and more water. 

Artificial Coloring. — In as much as each kinrl of fruit tends to give to a 
jelly a particular color, it is evident that if apple stock is used the natural color-, 
of the otheik fruits must be imitated. 

To this end coal tar dyes have been generally em[)loycd, and sometimes 
vegetable or animal coloring matter to imitate the color of the fruit w'hose 
name is given to tlie product. 

Artificial Flavors^— Since when apple stock is used as a base of manu- 
facture it imparts to the finished prcxluct only the flavor of apples, artificial 
chemical flavors resembling other fruits are employed. Thus the jellies 
which, presumably, are made from pther fruits, have the particular flavor 
of^those fruits imitated in a wholly artificial way. 

Composition of Jelly. — The properties of a jelly, in respect of its distinct 
character, are due solely to the fruit from whjch it is made. Each one of the 
fruits contains essential oils, ethereal substances, acids, etc., which give to 
it a distinct character. These bodies are carried with the fruit juice into the 
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fmLihed product and giv^ to it its distinct characteristics. The sugar, of , 
course, in all these products is the same. In the following table are found 
tne data showing the composition of jellies made from different fruits in the 
Bureau of Chemistry. 


COMPOSITIO.V OF JKLLV. 
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As is to be expected the chief constituent <>{ these jellies is the sugar which 
is derived from tv\o sources— that in the natural juice and that addend in 
the manufacture. 'Fhc data show that the quantity of cane sugar inverted 
varies greatly with the different fruits. Some of the fruit juites ap]>car to 
have little or no effect whatever in the inversion of sugar, d'his is |wrli(U- 
larly true of theoran^^ the pear, and the jelly nude from the husks of jnne- 
apples. 

Manufacture of Jellies. — In the nuinufadure of jellies the fruit 'juices 
arc separated from the })ul])y nu'^s of the fruit, and lhc*se alone are u.sed in 
the process. The most common method of procedure is to l>oil the fruit 
with more or less water until the juices are more or less separated and then 
to remove them by straining or pressure. 'Fhe fruits are heated for this 
pur|)ose with sufficient water to jvrevent Monhing until they are thoroughly 
softened ancl then reduced to a pulp. I he l)cst jellies arc made from juice.s 
which are obtained by simply allowing the j>ulpy mass to drain through cloth. ^ 
The juices thus obtained are clear and free of any su.s|)ended matter. When 
pressure is used the juices arc less clear and contain more or less su.s[x*ndM 
solid matter. In the prcparation of iellics aiqvroximaltdy equal [K)rtions of 
pure cane sugar and the strained juices are u.sed. and the mixture is Iwilcd 
for a few minutes. It is evident that in the manufacture of jelly where 
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. boiling is not continued for any length of time thcvamount of su^r inverted 
is less than in the manufacture of jams and preserves where the boiling is 
continued for a greater length of time. 

The quantity of non-cr\'stallizing material in the juices from which the 
jellies are mafle, namely, the j)ectose lK)dies in fruits, is sufficient in most cases 
to prevent the crystallization of the cane sugar in the jelly. The jelly is 
formed by these |)ectosc biKlies being present in the juice in sufficient quan- 
tities to become semi-solid on cooling after manufacture. The solidibing 
may take place in a short time or only after several hours. The juice at the 
time of completion of the boiling is thoroughly sterilized, and in this hot 
condition should be placed in sterilized vessels and covered before setting 
away with sterilized parchment paper or a thin fdm of sterilized j)araffine. 
The covering of the surface will prevent the deposition of the seed of moulds 
and bacteria which often infect the toj) layer of jellies or other fruit products 
prepared in a similar manner whose surface is not properly protected. 

Preservatives. — Since the care which is necessary to prejiare a jelly in 
a thoroughly sterilized condition and to jirotect the exjxisc'd surface so that in- 
fection thereof cannot take place is a matter of exju'nse and recpiires great at- 
tention to details, it has been sought to avoid these by the use of chemical 
preservatives. Salicylic acid and benzoic acid or benzoate of soda ha\e 
l)ecn the principal jireservatives employed, and until state and municipal 
laws introduced a |)ro|)cr ins|>ec tion or analysis of these products the usc 
of these chemical })reservatives \\as \ery common. In later years their use 
has been gradually diminished, owing to the objections on the part of the 
laws and the public to the ])resence of these bodies in the finished prcxlucts. 
There are, however, still on the market many jiroducts which are preserved bv 
salitylic acid, licnzoic acid, or benzoate of soda or some similar active agent. 

From the above resume? it is seen that the consumer who buys in the open 
market is not quite certain that he is getting the jiroduct for which he pa\s. 
This iond^ion of affairs will doubtless pass away with the advent of the 
proper insix'ction of fruity which are usc^l in manufacturing on a large scale 
and a prcqier siq^ervision of the manufacturing establishments, together 
with a rigid execution of the national and state fcxxl laws. Under such con- 
ditions the adulterations will either disappear from the market or be so 
labeled as to practically inform the purchaser of their character. 

Maimalade. — The term “marmalade** is applied to a sjiecial character 
"of fruit pnxiuct prepared in the sarje manner as jam in which the fruit is 
not so thoroughly pultied. The orange is a fruit which is u.sed very exten- 
sively for making marmalade, — an orange marmalade, in other words, is only 
a fruit product of the character of jam and made after the siimc manner. 
This class of fruit products is so nearly the same as jam as not to need any 
special description. 
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AdulteraHon. —The adulterations to which the marmalades are suhjecte<] are , 
practically the same as for jams. In the study of marmalade in the Bureau 
of Chemistry 96 samples were examine<l. Of this number 86 were commer- 
cial pnxlucts and 10 were prepared in the lal>oratorv of the Bureau. Of the 
commercial articles 18 siim])les, somewhat less than 20 }>ercenl, contained 
no glucose. Fifty-three containetl gluct)se, but were not i^o laladed, and 11; 
were labeled as comj)ound or artificial. The i>ercentage of solids in these 
products varied within a wide limit. The maximum percentage of solids found 
was 82.46 and the minimum 53.43. The average jH'rcentage of ash in the 
marmalade not containing glucose was 0.32, and the average alkalinity of the 
ash as measured by a standard acid was 0.20. In the adulteratetl marmalade 
containing glucose the average jiercentage of adr wav 0.5(1, almost as great as 
in the pure article, and the average alkalinity was 0.20, vomewhal greater 
than in the pure article. 

Compound Jams and Jellies.— A word should Ikj s;iid resjiecting the 
meaning of the word “comjHiund” as attadied to fruit ]>rodiuls, es|>e( ially 
jams and jellies, since it is a word which has been .selected as somewhat more 
euphonious than the term “adulterated’’ or “misbranded.” So true is this 
that the word “compound” when placed ujKm a foo<l ]mMjuct indicates at 
once to the purchaser that the article is a mixture or substitute. 'Fhc 
term, therefore, indicates the character of sophiviication. To such an 
extent may this lie practiced that the actual material named in (onnection 
w'ith the w'ord “compound” may be ab.sent from the mixture altogether. 
The term arose first on account of the devire of the manufacturer to leave 
off of the lal>els a statement of the exact comjiosition of the contents of the 
package and to substitute a word of levs signifuame, and at the same lime 
to comply with certain stale laws whidi require that all fruit jirodiuts dm- 
taining glucose lielalieled wath the word “ compound” or .some similar term. 

A much .simpler and more direct mcth<»<l would k* to make the lak'l a truthful 
one, indicating, as nearly as jiosvible, the diarader of the pOKlud. X com- 
pound generally means a jelly or jad^ made without the fruit named, that is, 
largely of glucose. It also indicates, as a rule, that the pnnlu* 1 is artificially 
colored and artificially flavored. In theve (aves the wore! “imitation” is to 
l>e preferred, ina.smuch as the mixturev i>earing the wdrd “comixiund” can 
only l)e regarded in reality as a mixture of unlike substances. 

General Conclusions. — In regard to fruit pnwlucts made by lioiling 
with sugar, the general statement that t^iey should be true to name and free 
from artificial colors, preservatives, or other adulterations apparently covers 
the whole ground. If it is desircfl to make a chcajier article for the knefit 
of con.sumers of small means, the principles which should guide the manu- 
facturers are plain. The materials which arc added should k wholcsc»me 
and free from deleterious or injurious matter. The |MKir man, while entitled 
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• to get a cheaper article, is likewise entitled, as well a$ the rich man, lb protection 
from deleterious substances. In the present state of our knowledge, glucose 
is not regarded by the majority of hygienists as a substance injurious to health. 
If it be injurious it is due more to a lack of care in manufacture than to any 
inherent ])r()perties. Glucose, however, has been found injurious to bees and 
is not a natural product such as maltose and sucrose. The objections to 
glucose which have been legitimately made arc due to the fact that the acids 
which have been used in converting the sUirch and also the sulfurous acid 
which has l>een used in bleaching the product have not been entirely removed. 
It apf)ears that the glucose used for food })urj)oses can be freed from all ob- 
jection by inverting the starch from which it is made with diastase and avoiding 
the use of all bleaching rejigents. The glucose thus made would not be water- 
white, nor is it desirable for edible purtK)ses that it be so, since it is always, 
except, perhaps, in the manufacture of certjiin candies, used in connection 
with naturally colored fo<xl })roducts. There is no reason to believe that a 
glucose made as described and possessing, as it naturally would, an amber 
or reddish color would be less desirable than a product which is absolutely 
colorless. This suggestion, therefore, is made to the m;\nufacturcr of glucose 
for edible puqK)ses in the interest of public health and to avoid any jxjssible 
condcmmition of the glucose by reason of the method of miinufacture, namely, 
that the use of acid in the manufacture of glucose be discontinued, that malt 
or some other form of diastase be substituted and that bleaching, except by 
fxissing through animal charcoal, be entirely omitted. The product made in 
this way would be free from the objecti(»ns which have been, and may in the 
future still be, urged with reason ag^iinst its use. 

Preserves,— The term “preserves'' is a general one which is applied in 
coiflmon language to a preparation of fruit preserved by boiling with sugar 
until complete sterilization is accomidished. The term in its general applica- 
tion includes the different varieties of preserves which have already been 
mentihned, namely, jams, marmalades, etc. It must also be extended to 
include the class of fruit products knoVn as jellies, though, as a rule, it is 
not made so comprehensive in meaning, inasmuch as the jelly does not contain 
any of the solid particles of fruit. Perhaps there is no other part of the food- 
manufacturing induj^ry which is so universally practiced in the household 
as the manufacture of preserves. Not only is this true of farm life in the 
country but also of those living in the city. The sterilization of fresh fruit 
without the use of sugar is not nearly , so common as the making of the domestic 
supply of preserved fruits in the sense above mentioned. There is only one 
sufficient reason for the preparation of such foods, namely, the suspicion 
wHirh attaches to the manufactured article appearing uoon the market. 
Vi universal has been the custom of artificially coloring the product> and of 



PEACH PRESERVES— FRUIT BUTTER— ilRANDIEH FRUIT. 


38s 

the use of^Iucose and pr^rvativcs, as to create a general impression ami>ng 
consumers that the articles thus purchased in the «»pen market are adulterated * 
and misbranded. When these ‘t)rcparations are made in the household we 
arc at least assured of the genuineness of the imwliKl. It must l)c admiitcxl 
that the art and technique of manufacture cannot jH>ssil>lv be so ]>erfet't in 
the home as in the large factories. It folhuvs as a necc<s;irv cijnsecpieme 
that such goods as those indicated ought to 1 h' better and cheaper and more 
readily preserved if made in large manufacturing centers than when ma<le 
at home. Even those who make the genume jmdiK t sutler in common with 
those w'ho make adulterated articles, since the suspicion of adulteration 
attaches to the whole output. The ])ractiieof domestic manufacture will 
undoubtedly continue until the public is fully con\ince<l that l)ctter and 
cheaf>er articles can be purchase<l in the open market. 

Peach Preserves. — A common practice among the house\\i\es throughout 
the United States is to boil peaches with sugar or sugar sirup, forming tlie 
well known product, jtcach ])reserves. Preserve^ of this kind are considere<l 
a delicacy, and, as they arc easily made and kept, they are a very common 
article of diet throughout all j)arts of the country where ]>eachos arc grown. 

Fruit Butter. — There are several j)reparati<)ns of fruit which difTer In 
some re>|)ect from those just mentioned, to which the term butter’’ has 
been applied, such as apple butter, })cach butter, etc., and these arc common 
articles of domestic manufacture. This tyj)e of article is illustrated by a 
description of apple butter. 

Apple butter is made by boiling comminuted, sound, carefully selected 
apples of a projwr degree of maturity with cider until the whole mass forms 
a fjulk of the pro|>cr consistence. The prej)aration thuus made is treated with 
certain spicc*s according to the desire of the manufacturer and the tasto* of 
the consumer. There is quite a quantity of material insoluble in water in 
genuine fruit butter. The rest consists of water, the added sugar, if any, 
and the fruit juice with which the butter is made. • 

Adulteration oj Fruit Butter . — Vtry extensive adulterations arc practiced 
in the case of some commercial fruit butters. In the Bureau of Chemistry 
as high as 30 f)ercent of glucose has been found as an addcMl product. The 
addition of cane sugar cannot be regarded as an adulteration but the best 
fruit butters are made w'ithout it. Artificial colors arc sometime.s used, and 
preservatives, especially !)enz<Mc acid, are quite common in the commercial 
article. 

Brandied Fruit.— The use of branefy in common with sugar in the pre- 
servation of fruit is widely practiced. Sometimes alcohol alone is relied uj>fln 
as a prcscTN'ing agent. At other tiiyes greater or less quantities of ranc 
sugar arc used. Usually heat i.s*employed in addition to the other preserving 
agents to complete sterilization. Nearly alt forms of fruit may be preserved 
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in this way. Brandicd cherries and peaches are perhaps the most.abundant. 
The quantity of alcohol employed varies between 15 and 20 percent of the 
total weight of the goods. The quantity of cane sugar used has been found 
to range from six to 20 percent of the weight of the fruit. Jruit preserved 
in this way cannot be regarded in the light of foo<l solely, but only as a condi- 
mental substance. The eating of any large quantity of food containing that 
percentage of alcohol could not be accomplishefl without danger of intoxi- 
cation. The utilization of such foods upon the table should be of a re- 
stricted character, and, es{>ecially, they should not be used with children or 
very young people where the danger from the direct effects of the alcohol 
is magnified and the |)ossibility of forming the alcohol habit is also present. 

Adulteration oj Brandied Frtdts —The principal adulteration of brandied 
fruit is in the use of aclohol which is not genuine brandy. It is well known 
that much of the brandy offered in commerce is fictitious, that is, is not the 
pure distilled alcoholic prorluct from sound wine pro]>erly aged in wood 
before using. When brandy is purchased for preserved fruit, unless special 
care is taken to secure the genuine article the imitation article may be supplied. 
Instead of the real brandy the manufacturers may use an article which is 
entirely devoid (ff any product of the distillation of wine or containing 
only a small amount thereof. The term “brandy” used with the fruit in 
such a case is a misnomer and the article w’ould be deemed misbranded 
under the provisions of the law. The manufacturer can assure himself 
of the purity of the brandy by obtaining it from a bonded warehouse, since 
it is made under the sujMjrvision of the officials of the internal revenue and 
kept under such supervision until delivered to the consumer. Inasmuch 
a.s pretKirations of this kind are regarded as delicacies and the cost of the 
product does not enter materially into consideration it is highly advisable 
that only genuine brandy, distilled from sound w’ine and aged in wood for a 
period of not less than four years, be employed in the manufacture. 

Importance of the Canning and Preserving Industries. —The statistics 
for the canning and preserving industries for the calendar year ending 
December 31, 1Q04, form a part, of the census of manufactures, which is 
made in conformity with the act of Congress of March 6, 1902, and are 
compared with similar statistics for the census of 1900, which covered the 
fiscal year ending May 31st. 

There has been a large increase in these industries. The slight decrease 
"^in the average number of wage-earners is more apparent than real, and is 
due largely to the fact that a considerable number were employed in fish 
ednneries under a contract system. The contractor furni.shes the laborers 
and is paid for an agreed quantity of product. The establishment reporting 
has no record of the number employ^ by* the contractors, and they were 
not included in the number re^rted, the amount paid for such contract 
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work being included ir^ the item of miscellaneous exix'iises. h^^hermci\ 
were not included in the census, and it is |M)^^ible that a larger pro|x»riion of 
the salted fish was prepared in connection with the actual catih tlnin at the 
census of 1900, thus accounting in part, at least, for the decrea'^e in the 
quantity. 

CANNING AND PRESERVING FRl lTS \\1) VEt]ETABI.i:S, AND USH AND 
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• Importance of the Industry.— The importance of the canning industry 
is not to be measured solely by its commercial extent. The principle of the 
conservation of food products by sterilization or pasteurization is of immense 
significance in the nutrition of man. It enables nourishing foods of a p>er- 
ishable character to be kept and trans{K)rted to great distances and to l)e used 
in localities where fresh foods of similar kinds are otherwise unobtainable. 
Such preserved foo<ls mean everything to pioneers, exjdorcrs, armies, and 
navies. The ‘‘winning of the west” in the United States has been marked by 
the debris of the rusty cans. The roads along which the pioneers who settled 
the great American desert marched since 1865 have ])ecn bordered with the 
discarded packages in which they carried their foods. 

It is doubtless true that foods when they can l)C had fresh are to be preferred 
to those which have been sterilized. It is abo true that many unsterilized 
foods from unsanitary environments are more dangerous in the fresh state 
than when they have been ex|H)>,ed to a high temperature. Taking into con- 
sideration all the circumstances in the case, it must 1)C conceded that the 
process of sterilization, first practiced l)y Appert and afterward placed on a 
scientific basis by Pasteur, has proved of almost immeasurable advantage to 
mankind. Thus for this greater reason the character and quality of fo(xis 
thus preserved should be wholly above suspicion, and no adulteration or so- 
phistication of any kind should l>e practiced therewith. The manufacturer 
is quite as much intercste<l as the consumer in placing the whole output of 
sterilized foods on a plane above suspicion. 

Character of the Container.- -Much in the direction of securing a better 
product may be accomplished by a more careful selection of the container. 
I'he common method of preserving canned goods is in tin. This material, as 
is will known, is placed on the surface of sheet iron and should be free of other 
metals. Lead especially should be excluded from the comiK)sition of the tin as 
far as possible. In spite of all these precautions, however, the coating of the 
tin is lometimes broken so that the iron itself may be attacked, perforations 
result, and the package ot goods be sj)oi 1 ed. More frequent!) , however, the 
erosion of the tin i)late occurs over widely extended areas, introducing into the 
contents of the package a considerable quantity of tin salts. This may be pre- 
vented to a certain degree by coating the surface of the tin with a gum or 
varnish which is not acted upon by the contents of the package. Glass is also 
oming into more general use, and if it could be secured of a character to avoid 
)reakage it would be jxissible to replj^e to a considerable extent the tin pack- 
ijjes now in such common use and thus pre^ enl the introduction of soluble tin 
alts into the food. In this case the glass itself should be free of lead, borax 
ind fluoridl. A glass package is noNu coming into use which is tough and 
•esistant to ordinar)' causes of fracture. Much may be expected from progress 
n this direction. 
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VEGETABLE OILS AND FATS, AND NUTS. 


VlXiKTAltl.l', Oll.S AND I ATS. 

The ])ro(luctlon of ii .sul).''taiue known as fat or oil, (dmjvosed of oxygen, 
hydrogen, and carbon in the form of a fatt\ at i«l and lombincd wiili glytcrine, 
is a function of almost every plant. T he fat at ids are usually in combinalitin 
with glycerine, which pl.i\s the jt.irt td a li.ise ami in so far as its jtroiktrlion 
l)y weight is concerned is muth less ifnjMirtanl than the f.itty at id itself. 
In round numbers it may i>e said that nine tenths of ail gl\terids or fats are 
ct)mposed of a fattv acitl and one-tenth t»f gl\terine. When at t)nlinary 
temperature this tombinatit»n is in .i litjui<l form it is c.dletl ant)il, ami when 
at ordinary temperature it is in a solid or s^nii soliti ton<iition it is kmovn 
as a fat. The term “ordinar\ temper.iture" means in this {onne(tion tiiat 
of an ordinary living room and not the extremes of <»utsi<ie lemj>erature. 
In general terms it may lie said that llie temperatures referred to are imluded 
between the minimum of 50 <iegrees .in<l tiie in.i.ximiim of 85 degrees 1 . 
In so far as chemical tomj>osition anri dietetn properties are comeryed, 
there is no distinction between the oils ,ind the fats. 1 lie mimes ate simply 
a means of ordinary discrimination wlnMi has assumed imjM.rtame by reason 

of common usage. ^ • 

There are three of the fattx a.id, whidi are particularly imi)ortant from 
a dietetic point of \icw which go to make up the greater ])art of tliesc* fatt) 
and edible vegetable oiks and fats. T'iu-e three ac ids are edeic, stearic , and 
palmitic. Of the three, oleic ac id is b\ far the most imjM^rtant, as it constitutes 
the greater j>art of ne.trlv all these iMKlic'-. c'spec ially of oils. In fact the term 
“olein’’ and oil are of common origin, ralmilic acid exists c hielly in certain 
forms of vegetable oil and fats, while stearic ac id is a xery important constituent^ 
of animal oils and fats. 

These three acids uniting xxith glycerine form the glycerids which malfc 
up the great ImkIv of edible and animal oils and fats, and these principal 
glycerids are known as olein, judmitin, and stearin, rcs|)crii\ely. 

Chemical Characteristics.— The chemical composition of these l>odies 
has been pointed out alK)ve. There is, however, in almost all cases, some 
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’free acid present in the compound, that is, an Acid which is present un- 
combined with the j'lycerine. This free acid is usually present in small quan- 
tities and is more abundant in the overri|)e and older plants than in the 
freshly matured parts. The natural oil also contains certain other inj;redients 
which may be regarded as impurities, and which it is necessary to remove 
from the oils by a ])rocess of purification or refininj^ before they are ready 
for the table. These impurities may be of a mechanical nature, that is, 
consisting; of parts of the material itself from which the oil is expressed or 
of certain juices not oils which are found in the plant tissue, portions of pro- 
tein anil other forms of nitrogenous matter, and traces of carbohydrates and 
gums. The oils have certain definite chemical reactions which are common 
to them as a class. Among these may be cited, principally, the faculty of 
absorbing, uniler certain conditions, the halogens, namely iodin, bromin, and 
chlorin. 

Without entering into any technical description of this process it is sufficient 
to say here that the degree of absorption of iodin is in a measure the test for 
the varieties of oil. The different vegetable oils have, as a rule, certain definite 
relations to the alisorplion of iodin by means of which they may be to a certain 
extent identified or separated from similar bodies. The degree of absorption 
is expressed in the ])ercentage by weight of the oil itself and is known as the 
iixlin numlier. If, for instance, a gram of any jiarticular oil absorbs one 
gram of iodin, it is said to have an uxlin number of loo. Many oils alisorl) 
more than their own weight of iodin, while many others absorb very much 
less. Another iharacteristic of oil is found in the fact that with certain reagents, 
such as an ai id either in a dilute state or in a concentrated state, definite colors 
are jiroduced which arc characteristic of the variety of oil in question. As 
an example of this may be citeil the faculty which cottonseed oil has of reducing 
nitrate of silver to the metallic state, leaving the silver in that finely divided 
form \vhich has a black color. This is the only oil in common use which 
has this fai'ulty, and hence it may be reyiarded as a characteristic test. 

Another characteristic c*licmical ])rojierty of cottonseed oil is the color which 
is produced in the Halphen reaction, which has already been describeil. 

One of the most valuable chemical pro|)erties of oil is the amount of heat 
which is produced when it is burned. Inasmuch as oils in relation to their 
foixi value arc useful chiefly for the prixluction of animal heat, this chemical 
property becomes of great hygienic and dietetic significance. Of all classes 
of food prixlucts the oils and fats h?ive the highest calorific power. If, for 
instance, it is said in general that one gram of carbohydrates, such as sugar or 
starch, on complete combustion will yield 4,000 calories, one gram of protein 
5.500 calories, then one gram of oil or'fat will yield 9,300 t'alories. The fats 
and oils vary among themselves* in respect of the number of calories yielded, 
but all of them give, approximately, the numl)er last mentioned. It therefore 
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follows that oils and fats jire the most valuable constituents of food in respect • 
of the production of heat and giergy. 

Crystalline Characteristics —The forms of crystals which the fats 
assume on solidifying are valuable indicators of the nature of the oil. While 
these crystal forms are not in all cases distinct, yet they are influenced to a 
greater or less extent by the nature of the oil itself. Thus the jwscnce of 
any particular oil may very often be ascertained by the examination of the 
crystals produced by lowering the tcm|)eralure very slowly or by dissolving 
the oil in a volatile solvent and gradually eva|>orating the solvent. Tests 
of even greater delicacy may be obtaintxl by first s<ip<»nifying the fat or oil, 
separating the fatty acid, and subjecting it to crv''ialli/;iti«)n. 

Distribution of Oils in Plants. - In nearly all <.iscs the j>art of the plant 
which contains the most oil is the scc*ds. In fact all of the vegetable oils 
which are used for edible purposes arc extraitixl from the seed of the plant. 
In the case of olives the meaty jiortion around the seed fields the eilible oil 
of highest value, but in all other tases of edible oils they are derivctl from 
the seeds themselves. It is a mistake tti suppose th.it the seeds are the only 
parts of the jilant that contain oil. It is found in all parts of vegetable sub- 
stances, but is usually concentrated in the seed. It is r.itlier an interesting 
fact to know that in the see<is of plants both the pr(»tein and fats or oils are 
found, as a rule, in a highly loncentrated stale, while the carbohydrates are 
not found chictly in the seed itself, that is the germ, l>ut distribulcxl in the 
fleshy envelope surrounding it or in roots or iu]>ers. 

The oils and fats are almost all soluble in ether and petroleum ether, though 
there are some exceptions to this, as in the lase of castor c)il, \vhi«h is also 
insoluble in petroleum ether or gasoline. ( >n the contrary, oils attd fats, as 
a rule, are not soluble in akohol, but the f.ilt> acids derived from them*are. 
Castor oil is also an e.xtcption to this rule, since it is cjuile .soluble in pure 

alcohol. , 

Drying and Non-drying Vegejtable Oils.- It might In; su^)|)osed that 
if one vegetable oil is edible they all would Ik?.* 'I’his would prolwbly Ikj 
the case if vcgeUible oils were all comjKist'd almost exclusively cd the three 
classes of glyccricis, which have just Inm mentioned, but this is not true. 
There arc other faUv au'ds in combiu.iti'Ui with ihf glvcerids which exist 
in vegetable oils, and chief amc»ng these may Ik* menlioncrd linoleic acid, 
which exists in considerable cjuantities in the oil of flax seecl, and gives to 
its valuable proiKriy of a drying oil which makes it so usc-ful in the manu- 
facture of paints. Whenever vegetable oils and fats conUin any C8j)e^ial 
quantity of linoleic acid, or any other fatty acid which has drying properties, 
they are rendered more or k*ss unlit fAr human consumption. The number of 
drying oils is very great, but the most im|)onant arc linsr-ed oil, hempseed oil, 
and poppyseed oil. Other vegetable oils have, to a tertain degree, drying 
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* properties, and among those which are most marked in this particular may be 
mentioned cottonseed oil, sesam^ oil, maize or com oil, and rapeseed oil. 
Types of the oils which have the least drying properties and which are re- 
garded as types of non-dr)’ing oils are olive oil and peanut oil. The castor 
oil group is distinguished partially from the other vegetable oils because 
it contains, or is likely to contain, more or less of a somewhat poisonous sub- 
stance, namely, ricinolcin, which is jKjculiar to castor oil and to which its 
purgative value as a medicine is due. The castor bean also contains a very 
poisonous nitrogenous base, ricin, very small quantities of which may be 
incorjxmited In the oil itself. 

Melting Point and Solidifying Point.— The oils and fats differ greatly 
among themselves in the tcmfK*rature at which they become solid or liquid. 
If a solid fat or oil is subjected to a gradual rise of tem|^rature it does not 
pass at once or suddenly from a solid to a liquid slate, hut there is a gradual 
liquefying, — thus olein tir>t becomes liquid and the stearin and palmitin 
become liquid at a higher degree of tem|)erature. The same phenomenon 
in its inverse order occurs when a liquid fat is cooled until it solidifies. The 
moment at which the fats become semi-liquid, liquid, or semi-solid, therefore, 
is not to be determined with absolute precision, but only appro.ximately, and 
that tcmiierature is designated as the melting or solidifying point rcsjKJctively. 
When the process is carefully conducted under standard conditions the 
different fats and oils have very definite melting or solidifying points, as 
determined in the manner described above, and these temperatures should 
be sufficient to make the melting and solidifying points valuable indications 
of the character or kind of oil. 

Physical Characteristics.— The difference in the physical characteristics 
of vegetable fats and oils is even greater than in their chemical composition. 
Unfortunately for the chemi'^t, the vegetable fats and oils naturally have 
about ^he same color or at least very slight variations therefrom, namely, 
an amber tiht, so that, as a rule, it is impossible to discriminate l>etween these 
oils by their mere color a'lone. The edible oils also have very much the 
same taste, so that this physical property is not of any very great diagnostic 
value, St)me of the more important physical properties by which the oils 
are distinguished are ^he following: 

Refractive Index. — The well-known phenomenon Avhich is shown by 
,^p4vater of bending sharply a ray of light falling upon it in a direction oblique 
to its surface is known as refract ion, •and the degree of deflection of the ray 
b*a measure of the refractive index. This is easily illustrated by putting 
a straight slick or rod into still water at an angle to its surface. The stick 
or rod will appear to be broken or bent at the surface. Oils have a higher 
faculty of deflecting the ray of light than water. For instance, if in round 
numbers the refractive index of water is represented by 1.33, the refractive 
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index of oil*raay be represeatetl by 1.47. The oils ditTer greatly among them- • 
selves in the magnitude of the refr,;ictive index, but these imlexes are all ap]>ro\- 
imately of the magnitude last mentioned, lienee a determination of the 
refractive index is a valuable means of helping to discriminate bctweeti oils 
of different kinds. 

Reichert-Meissl Number. — Attention has been called to the but that 
in addition tt) three s|)ecial forms of fatty acids there were many otliers present 
in oils in small quantities. Among these are found aiid> \shiih are volatile 
in a current of steam, which is not the case with the oleic, })almilit, and 
stearic acids. Among the most imjM^rtant of the volatile aiids is the i>ne 
which exists in large ({uantities in butter, namely ))iityric add. I'hc (juaniity 
of volatile acid is determined arbitrarily by the amount of a standard alk.ili 
solution w'hich will be neutralized by the volatile acid from live gr.ims of fat. 

In the case of butter, for instance, it may be said that in round numbers it 
reejuires 28 cubic centimeters of standard alkali to neutralize the vitlatile .uid 
produced actording to the above method of ))rocedure. In (ottonsml oil the 
amount of standard solution re<juired to neutralize the volatile and i^bl.iined 
in the same way is extremely minute, amounting to less than one-h.ilf lubic 
centimeter. 

I have given alMwe a brief des(ri})tion of some of the phvsital and iheminil 
characteristics of oils and fats in order that the reader not s|K'(ially trained 
in chemistrv may understand thoroughiv the referciues made to lh<*se j>r<»|K'rties 
in the general des(ription given of vegetable fats and oils. It is not luaessarv 
to he a skilled chemist in order to have a general knowlnlge »)f some of the 
points which are (d most interest in this res}>eit. 

Saponification Value. — .Vs is well known, one of the most umimon 
uses of oils and fats is in soap making Soap <onsi^ts of the jaodinl^ of 
chemical reactions l)V means of whi<h the glyierinc contained in an oil or f.it 
is set free and a mineral or other base substituted therefor For instanu*, 
lye consists of the hydrate or carbonate of iK»ta.sh and s<Kla. U hen'an oil 
is heated with a lye the fatty acid leaves the gl>cer;*ie in the «)il and combines 
with the jxitash or soda of the lye. 'I’he numlK-r of milligrams of iK)tash.>r 
soda required to s^qjonify one gram of fat or oil is tailed its s;ijx>nilicalion 
value. For instance, in the case of ctitlon-eed oil it retjuires, in round number^, 
190 milligrams of y>otash or hydrate t»f |H)tash (K< )H) t<i rejilace the glycerine 
in one gram of oil. The quantity of l>ot.ish re(|uired f.)r an edible oil to make 
a complete siiponification varies, and heme this number Ucomes one of the 
means of distinguishing l)ctween them. , 

Specific Gravity. — The relative weight of a given volume of oil romf>arcd 
with the weight of the .same vojume M water at the same iem|)erature or at 
some standard temperature is known as it> sperifn gravity The oils and 
fats are universally lighter than water, and in the comparison the unit wcighl 
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, of water is assumed to be unity or loo or iooo-*usually unity or looo. If 
the relative weight of water is unity, then th^ relative weight or specific gravity 
of oil is expressed as a decimal fraction. For instance, if water is taken as 
unity the s|)ecific gravity of oil equals .912; if the relative weight of water 
is assumed to be one thousand then the specific gravity expressed above is 
912. Unless it is stated otherwise, in all references to specific gravity of these 
oils it is assumed that the com[)aris(jn is between the unit weight of water 
and oil at the same temperature. This is the most convenient form for 
comparison for general use, though for strictly scientific purposes it is customary 
Ui refer all si>ecific gravity numbers to water at the temperature of its maxb 
mum density, namely 4 degrees C. (39 degrees F.). At this temperature a 
given weight of water has its smallest volume, in other words its greatest 
density. When water is raised to a temperature above that mentioned, it 
expands and its volume becomes larger. When it is cooled to a temperature 
below four degrees C., its volume also exj)ands. 

The variations in the specific gravity of the common oils is not very great, 
and therefore the specific gravity is not the most valuable indication in dis- 
criminating between these oils. 

Edible Vegetable Oils. 

While there is very little chemical ditTercncc between the fats of animals 
and the oils of plants, the difference is sufficiently distinguished to secure a 
proper degree of identification and classification. Both classes of bodies 
are compo.sed of the fatty acids combined with glycerine. The three fatty 
acids which are most important from the edible point of view and also from 
the chemical are oleic, .stearic, and palmitic. When these acids are united 
witll glycerine as the basic clement, they form three classes of oils or fats to 
which the names olein, stearin, and palmitin are respectively given. A 
distinction may also be made between a fat and an oil by observing its physical 
consisfence*at ordinary rwm tempcratuj’c of approximately from 70 to 80 
degrees F. It is usual to*speak of the bodies which are liquid at such tem- 
perature as oils, while those thaf are solid under like conditions are known 
as fats. A com{K)und of this description does not pass suddenly from one 
state to another. In <he case of a fat, for instance, which is solid at ordinary' 
temperature, it passes by gradual stages from that condition to a slowly 
softening mass and then to a complete liquid as the temperature is raised. 
On the other hand, an oil passes gradually through the same stages to the 
cqpdition of a solid btxly as the tem[)erature is lowered. Of the different 
constituents the olein has the lowest melting point, pure olein being still 
liquid at quite a low temperature, aifproaching even the freezing point of 
water. Stearin and palmitin oiv the contrary, if in a pure state, are solid 
at a temperature even above that of the room and above that of blood heat. 
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fn the mixW of these Ijo^ies it is evident that a complicated structure must 
be present which is com[K)se(i qjl different Ixulies of varvin^ mellinfi; )Hwn!s 
which pass, when subjected to different degrees of temperature, from a soliil to a 
liquid state or vice versa. It is evident that an oil has a larger pn>portion 
of olein in its composition and a fat a larger proportion of stearin an<l jjalmitin. 

Animal fats are composed chielly of olein and stearin, while strictly vege- 
table oils are principally olein, and palm t)il is composed thiclly of stearin 
and palmitin. 

In butter fat there is introduccHl an important ad<litional (oin|)ound of a 
fatty acid with glycerine, namely butyrin, which is made uj) of a union of 
glycerine with butyric acid, flutter also contains other tomponents (tr 
glycerids, but in small quantities. Oleic, stearic, and palmitic acids are 
insoluble in water and not volatile at the boiling point of water. lUitvric acid 
is soluble in water and is volatile at the boiling point of water. The lirst 
kinds of acid are therefore called “fixed” and the second “volatile.” 

The edible vegetable oils like the anim.il fats are highly nutritious in the 
.sense that they afford to a greater degree than any other kind of food )>roduc t 
the elements necessary to the production of heat and energy. 'I'lie average 
number of c'ulories to one gram of edible oil is in round numbers \Mumi 

this number is compared with the average number of calories in one gram 
of sugar or starch, namely 4,000, it is seen that fats and tu'ls are two and one- 
fourth times as valuable as sugar in the prcnluc tion of hc*at and energy. Since 
the greater part of the food consumed by an animal is ulili/.csl in the prcnluc- 
tion of heat and energy, it is seen that the fits and oils must be* c iassed as the 
most concentrated and in th;U '•ense the mo^t valuable human fiKcds. 

The use of edible vegetable oils is abo advisable for livgienic purposes. 
They are readily as.similaled and digested, and thev jirocluce a j>hvsi(al tiled 
u))on the process of digestion which is .i matter c»f importance. The free 
Use of edible vegetable oils is to be recommended in cases of constipation or 
where there arc mechanical difficulties in the cligestive jcroccs'i^ In these 
cases it is consumed in larger cjuanlities ih.in vv.^idd cerdinarily be the case. 

Use of Edible Oils.—T he tchble oib are used most extensively on the 
table a.s the base of salad-dressing. Manv succ ulent vegetables, as has already 
been .stated, are eaten very commonlv with coinlimyntal substances such 
as vinegar, .salt, spices, etc., and as a vehic le for these c-ondimental substances 
there is nothing superior or even equal to the edible vc*gelable oils. Vinegar^ 
itself, owes il.s active principle, namcly,4ts aii»i, to a member cif the fatty acicl 
series, .so that the mi.xture of v inegar with oil is not a bringing together of two 
wholly different sub.stanccs but of two .substances belonging to the same 
general familv. Vinegar itself jias no value as a focxl, but is useful vdely 
for condimental pur}K)ses. On the other , hand the edible oil is not only 
condimental, increasing the pleii.sant taste of the com|)oun(l. but also has a 
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high food value. Edible oils may also be used in Ihe place of larcf and other 
animal fats in the preparation of bread an(J pastry, serving the purpose of 
shortening. They are also highly useful as a vehicle for frying foods, such 
as oysters, croquettes, doughnuts, etc. 

The heating of an oil or fat to a high temperature produces a certain degree 
of decomposition with a development of an aromatic and sometimes un- 
pleasant pnnluct know'll as acrolein. It is not believed that this change is 
as detrimental to digestion as is commonly sujiposed. Products which are 
fried in oil, or boiled in oil, which is probably a belter term, as described 
above, are not to be considered wholly indigestible, though it cannot be denied 
that they are not the best things for delicate stomachs or those which arc in 
any way w'eakened by disease. In the case of a healthy individual, how-ever, 
a moderate (juantity of siuh pnxlucts may be eaten without any great danger 
of producing a derangement of digestion. If these bodies are found to be 
indigestilile, it is probably not flue to the fac t that they contain large c|uan- 
tities of oil but rather to the deconqMisition effecteil by the high temperature 
and the hardening of the periphery of the bodies to siuh an extent as to make 
them difTicultly amenable to the activities of the digestive ferments. 

Acorn Oil.— 'bhe oil of the acorn is sometimes used for edible jiurposes. 
It is extracted by pressure, and the nature of the product depends upon the 
variety of the acorn. Acorn oil has at 15 degrees a sj)eciric gra\ ity of .916 and 
an iodin number of 100. It is not of any commercial importance as an edible 
oil. 

Alxnond Oil. — .Mmond oil is not so commonly used for edible purposes as it 
is for pharmaceutical pre])arati(>ns. By reason of its tlavoring ])ro|)erties, 
however, it may sometimes be U'^ed for focxl purjMises, and a brief description, 
Iher^ore, is advisable. 

Almond oil is obtained from the seed of the bitter almond, a variety of 
Amy^dalus communis L, It may also be extracted from the seeds of the sweet 
almond, buUhese contain less oil than the bitter almond seed and the oil is not 
so useful for flavoring })ur|*oses. The bitter almond whose seeds are used for 
the extraction of oil are grown chiefly in Morocco, the Canary Islands, Portugal, 
Spain, France, Italy, Sicily, Syria, and Persia, d'he almond kernel contains 
about 40 percent of oik. .Almond oil is .said by most observ’ers to be free from 
stearin, and it is therefore an oil which is com{x)sed almost exclusively of olein. 
The specific gravity of almond oil at 15 degrees C. is almost exactly that of rape- 
*seed oil, being only a trifle higher. The average number expressing the specific 
gryity at that temperature is .918. Its iodin value is slightly lower than that 
of rapeseed oil, being about 97. 

AdttiUraUons . — Almond oil is often* adulterated with other cheaper oils, 
and among those which are prii\cipally used are cottonseed oil, w^alnut oil, 
poppyseed oil, sesumd, peanut, apricot-kemel and oeach-kernel oil, and lard oil. 
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Those mosUfrequently used^are the apricot ami peach,. since these oils contain 
the characteristic principle \\hich gives the bitter taste to the kernels of this 
class in fruits. Often almond oilj> arc offered to the traile which are conijHwd 
exclusively of i)each-kernel or apricot -kernel oil. \Vhene\er the i(Klin number 
of an almond oil runs very high it is an indication that it is contj)osed largel\ 
of peach or apricot oil. The detcttion of >mall (juanlities of these oils when 
added to almond oil is a \ery dift'iciilt matter and can only be accomplished by 
the expert chemist. 

Cottonseed Oil.— One of the most imjxutanl edil»lc <uls in the world, and 
especially from the point <if view of production in the I'nited Stales, is that 
derived from the seed of the cotton plant {(to.'^svpinffi herhtucum). 

The cotton plant grows over a w ide area in the I’niled Stales, im hiding all of 
the southern states and extending into southern X'irginia, southern Kentmkv, 
.southern Missouri, and Oklahoma. In former years the tollon plant was 
cultivated .solely for its liber. It is only in the last <juarter of a century that the 
high value of its seed for many piir|)oses h.is been realized. The seed of tile 
cotton plant is ))reeminently ri< h in oil and protein. It lonlains trues of cer- 
tain fK)isonous alkaloids, belain and cholin, flu* preseme of wliich renders it'* 
indiscriminate use for lattlc food in some cases dangerous. In the prejiaration 
of oil, however, no traie of these )>oisonous substances is fouml, sime they exist 
solely in the non-fatty tissues of the seed. The pr<Mlu(tion and refining of 
the oil have now grown to be a great industry and have already addtxl much to 
the wealth of the cotton growers and the tomforl and nutrition of the pt^ople in 
general, 

Xfagnitude oj the Cottonseed Oil Industry.— The average lollon irop of the 
United State.s is nearly 1 2,000.000 bales of alMml 500 j)oundsca< h. For every 
bale of cotton there is jmwluced 1,000 jKumds of sc*ed. 'I Ids would make tjie 
average cottonseed (rojt of the lountry alKuit 6,000,000 tons. It is estimated 
that not over two thirds of this i'i us<*d in the mills; this would rmike about 
4,000,000 Ions. The a\erage \ield of 40 gallons to a ton show s the pr<4<iu( - 
tion of crude oil to ])c .^.200.000 l>arreb<»f 50 gallons exuh. This oil'm refining 
loses on the average about 8 penent, whiih wmild leave 2,944,000 barrels of 
refined oil for edible and «)thcr |.ur|K»ses Not less than two third.s of this oil is 
used for erlil^le purjxjsc-.. ,V nmservative estimate woiihl plate the (juantity 
used for f(x>ti l)etsNeen two and two and a half million Ixirrels jmt annum. 'I’lic 
quantity varies with the prices of other fats. 

Cotton seed is brought to the mills from the gins either by rail in Ik>x cars 
or in w^agons. On arri\al at the mills, it is sttirtxl in large sluxls, know n as set*d 
houses. A single seetl house w ill often contain as much as 5,000 to 10,000 lonsf 
The seeri is carried into the mill by meays td ctmveyers. It first goes through 
coarse screens w hich remtivc the giteiter part of the trash and .sand, after which 
it is pas.sed over miignetizctl iron plates which Icmove nails and piet <*s of iron 
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which may have accidentally gotten into the seed. After the seed \§ thoroughly 
cleaned it passes through gins known as linters, which remove from 40 to 
50 pounds of short staple cotton knowm in thfc trade as “ linters.'’ This cotton is 
used for preparing cotton hatts, mattresses, etc. Conveyers carry the seed 
from the linters to the hullers, which are rapidly revolving drums covered 
with cutting knives which chop up the seed. From the hullers the cut-up seeds 
pass over a series of screens where the meats are shaken out while the conveyors 
carry the hulls to a .storehouse or to the furnace if not used for cattle food. 
The meats are carried to the crusher rolls, through which they pass. These 
rolls break up oil cells to a large c.xtent and leave the meats in a finely divided 
condition. From the crusher rolls the meats are carried to steam -jacketed 
kettles provided with agitators. There they are cooked to the proper point, 
which is determined by feel and smell. From the heaters the meats are dropped 
into cake formers, where they are made into the shape of cakes betw een camel’s 
hair press cloths in which they are placed in the heavy hydraulic presses 
which press out the oil. Good press-rcKim work w'ill give out 45 gallons of oil 
to the ton and leave in the cake between 6 and 7 percent of oil. 

The crude oil as it leaves the presses varies in color from light sherry to deep 
claret. The variation is due to local conditions affecting the seed, also the 
manner of treatment in cooking. The flavor of the crude oil varies greatly 
in the different parts of the country. That made in Georgia and Carolina has 
a strong flavor of peanut, while that made in the Mississippi Valley and Texas 
has more the flavor of sweet Indian corn. 

Further DeiaUs , — I'he cotton seed from various sources is put through 
a screen to take out the bolls and coarse material, 'fhe seed is then put through 
a gin to remove as far as {Kissible any remaining lint, of which about 20 pounds 
pV ton of seed are obtaine<l. I'he clean seed is next sent to a huller composed 
of revolving cylinders covered with knives, which cut up both seed and hull. 
The chips are then conveyed to a screen placed on a vibrating frame, through 
whi(fli the kernels fall. The hulls are carried by an endless belt to the furnaces, 
W’here they are burned. ^ The kernels of the seed are conveyed to crusher rolls, 
where they are ground to a fine meal. The meal is then sent to a heater, where 
it remains from twenty to forty minutes. These heaters have a temperature of 
210 to 215 degrees ^F. 

The hot meal is formed into cakes by machinery; these are wrapped in cloth 
and placed in the press. AlK)ut sixteen pounds of meal are put in each cake. 
The cakes are placed in a hydraulic press, where a pressure of from 3,000 to 
4,000 pounds per square inch is applied. The press is also kept warm. The 
‘expressed cakes contain only aboi 10 percent of oil. The cake is sold as cattle 
food or for fertilizing purposes. I'he crude oil as thus expressed contains about 
!.$ percent of free acid, also a notable quantity of water and solid matters in 
suspension. The manufacture of cottonseed oil usually takes place in the 
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Winter moirths immecliately^fter the ginning of the cotton is completed. 'l‘hc 
oil is likely to become rancid if kept unpurified until the hot months 'I'lic 
crude oil is collected in oil tanks at the press and shipj>etl to the refining 
houses. In the winter when the tanks are sent to the north where the temper* 
ature is very low the contents of the tank become solid unless pmtecied fix)m the 
action of the cold. 

Refining; Process. The first step in the refining of a cnule cottonsee<l oil is 
to have it stored in large and deep tanks where it remains at rest for a [>roper 
length of time. During this period of rest the heavy mechanical impurities 
and water settle to the bottom of the tank and arc typically known as “foots.*’ 
The oily portions of these foots arc useil in the manufacture of soap and for other 
technical pur]>oses. The tanks may be furnished with steam jackets in order to 



Fig. 57.— Removing the Oh. Cakes from a Cottonseed f^hKi.^Coutt^syoCDavtii H'rupft.) 


keep the oil at a projxjr temfK!niture. During the process of deposition the oil 
is also treated with an alkali to neutralize the free acid whi^ph it contains. The 
precipitate formed by this process together w ith the principal part of the soaps 
produced are recovered with the A solution of caustic or ^arlxinatcd 

soda is one generally employed in this prtcess of refining. If the admixture 
of caustic soda occurs at the time of filling the tank, the contents arc kept well* 
agitated for a sufficient length of time to secure an intimate mixture of the oil 
with the lye. Usually the depositiop of tht .solid matter i.s accompli.shed in from 
two to three days. The supernatant oil is of a, light yellow color, but not suf- 
ficiently pure to admit of being used for edible purposes. This yellow oil is 
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treated again in a similar manner and allowed to settle a second ^’mc, or ii is 
mixed with some substance which will facilitate Ae operation, and subjected 
to filtration by means of which a perfectly bright oil is secured. If, during this 
process, the oil has never been chiile<l so as to separate a part of its stearin, 
it is called summer oil, as an indication that it only remains clear during the hot 
weather. Oils intended for winter use are chilled before finally being put into 
packages, and the stearin which is separated at this low temperature is re- 
moved by filtration. 'I'he residual oil which is capable of remaining liquid at a 
low temperature by reason of the removal of a yiortion of its stearin, as above 
described, is known in the trade as winter oil. In this process of filtration ful- 
ler’s earth is frequently employed, which not only promotes the filtration but 
also absorbs and retains a large jiart of the color of Uie oil, which thus treated is 
almost colorless. Where cottonseed oil is used for mixing with lard it is 
highly imjKirtant that it lie practically free of color. When, however, it is 
used for mixing with oleomargarine the more yellow it is, the more highly prized. 

In the final jireparation of cottonseed oil for eilible jiurjioses, particularly 
if it is to be used as a salad oil, a .s[)ecial process of refining is advisable in order 
to remove the last traces of foreign matter and to secure freedom from any 
distinctive taste or objectionable color. 'Jo this end many of the steps already 
described are repeated, or perhaps it might be better expressed by saying that 
the oil is subjected to a second refining jirocess, the reagents already named 
l>eing used in varying (piantities, usually with the ajqilication of a gentle heat, 
and the mass is then left to settle until a clear, light, greenish golden oil is ob- 
tained. Unless the oil is refinetl in this particular way it is apt to develop a 
disagreeable oiJor on cooking and to impart an unpleasant taste to articles in 
which it is cooked or to which it is added. Sometimes it is necessary, in order 
to*remove all of these disagreeable and objectionable (|ualities, to refilter with 
fuller’s earth until the residual oil is almost colorless, but the fuller’s earth is 
apt to leave a flavor in the filtered oil, and this is in turn removed by treatment 
withfsteajn. The details of this deodorizing process var}’ and are regarded as 
trade secrets. The oil jo ])repared is largely used in the preparation of sub- 
stitutes for lard and similar cqoking fats. Such oil is a great improvement 
over the ordinarx* summer yellow and bleacheil products, but falls short of 
being an ideal oil. ^Within the la.st few years a cottonseed oil has been put on 
the market in which the objections to the use of cottonsee<l oil as food have been 
as nearly overcome as the chemical nature of the oil will permit. The oil pro- 
duced by this process is practically odorless and tasteless and can be used 
satisfactorily for all culinary purposes. Large quantities are used by the 
*l)akers in place of lanl. It is difficult to compare this doubly refined oil 
with other edible oils and especially ,with olive oil. It may be said, however, 
that such an oil is of excellent quality and' perfectly satisfactor>’ to those who 
have not acquired a taste for blive oil. The introduction of wholesome and 
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palatable ^getable oils at^a lower price than olive oil will promote a more 
general consumption of such oils without any unfair competition with olive 
oO which will continue to hold its place as the premier table oil of the world. 

Extraction oj Oil by Means of Petroleum. — The light oils which are poHiuctnl 
in the refining of petroleum and commonly tailed gUMdine are typical .solvents 
for fat and oil. Instead of extracting the oil by the pressure ])rocess, as de- 
scribed alx)ve, a praclitally complete extraction may be soiured by successive 
treatments with the light |Knroleum oils. I'lie print i))le t)f the process is 
exactly that of the extraction of sugar from sugar beets by hot water in the 
process of the manufacture t)f beet sugar. The toilonseed cake or j)ressed 
meal is broken into fragments of approximate si/e, jdatetl in tanks, anti 
treated with successive |)ortions of light |)etroleum. 'I'lie extrattion is arranged 
in such a way as to be a continuous one, that is, the vessels fitr handling the oil 
cakes arc arranged cn hattvric as in the ca-'C of beet sugar extraction. By 
this method all except a mere trace of the t)il is extracted frt)m tlu* cake. 1 he 
light fxjtroleum t»ils are subset juently separ.ttetl from the t<nt(»nseed oil by 
distillation and are used again in the jjrotess. 'I'here is little lt>ss of j)etroleum 
oil. Where cottonseed oil is used for technical purposes there is tu) objectitni to 
this method of extraction, and much is to be said in its favor since greater yields 
of oil arc secured. When used for edible pur|K)se^, liowever, |K‘troleum ex- 
tracted cottonseed oil is not of as high a tpiality as that extra* ted l)y j)ressure. 
It is difficult to remove all traces t)f jK'troleum,esj)ecially the odor, and there arc 
constituents extracted l)v jK'troleum which are n«tt mixed with the oil when it is 
separated by pressure. It is advisable, theref<>re, that cottonseed oil usc'd fc>r 
edible pur{KKses be c old-jiress extracted and not jH'troleum extracted oil. 

Standard jor Cottonseed Oil. — The official siand.inls for cottonscTcl c»il arc as 
follows: * 

“Cottonseed oil is the oil obtained from the seeds of cotton plants {Cos- 
sypium liirsutum L., G’. Barbadense L., c>r (t. herba(euni L.) and subjected to 
the usual refining processes; it is free from rancidity; has a refrjy4ivc1nd(*x 
(25 degrees C.) not less than one aftd forty-seven hundred ten-thousanciths 
(1.47CX)) and not exceeding one and forty-^even and twenty-five ten-thou- 
sandths (1.4725); and an iodin numl>er not less than one hundred and four 
(104) and not exceeding cme hundred and ten (no). 

“‘Winter-yellow’ cottonseed oil is expressed cottonseed oil from which 
a portion of the stearin has l>een separated by chillirtg and pressure.** 

Hazelnut Oil— The oil of the hazelni^ is to a limited extent u,sed for edible 
purposes. It is extracted from the seed of the hazelnut tree [Corylus avdlana L). 
The seeds are very' rich in oil and are said to contain from 50 bo percent 
thereof. The oil is almost free of stearin. Ijeing said to contain only about 
one percent. The rest of it consists chiefly of olein, there l>eing but 12 percent 
of oalmitin. \\Ttile this is an edible oil, it is used chiefly in the man»«<acturc 
»7 
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, of perfumes and as a lubricating oil. Its high jrice, however, ^xdudes It 
from any general use, except for special purposes. Its specific gravity at 15 
degrees is .916, and it absorbs about 86 percent of its weight of iodin. 

Olive Oil. — By far the most important of edible oils, both on account of its 
abundance and of its palatability, is olive oil. Olive oil has been used from the 
earliest historical times and probably was the first vegetable oil that was manu^ 
factured to any considerable extent in the early history of civilization. Its 
qualities have maintained for it a market among the nations of the world in spite 
of the fact that many other palatable and wholesome vegetable oils have been 
produced which, while not inferior in nutritive value to olive oil, are so very 
much cheaper that unless the olive oil possessed ]X‘tuliar projjerties it would 
be forced out of the market. Its delicate flavor, extreme palatability, high 
nutritive power, and other general chara<teristics have maintained for it a 
market against the strongest com|)Ctition. 

Olive oil is procured from the fruit of the olive tree (Oka Europera L.),and 
when it is to be used for edible purposes the method of extraction is by pressure. 
When olive oil is used for technical purposes, such as lubricating and the manu- 
facture of soap, it is very commonly secured by extraction with a volatile 
solvent, such as petroleum. The olive is very rich in oil, the quantity vaiydng 
from 40 to 60 percent. The (juality of olive oil ufx)n the market varies in a 
very great degree according to the countiy' from which it comes, the degree 
of maturity of the olive from which the oil is extracted, the methcxl of expression 
employed, and the character of the refining process to which the expressed oil 
has been subjected. Botanically, there are very many varieties of olive trees 
and thus nature would impart to the olive ])eculiarities due to the origin of the 
oil itself. The environment also has a great deal to do with the character of the 
olive and necessarily with the character of the oil produced. The olive tree 
flourishes best in semi-arid regions where the rainfall is not very abundant and 
the sunlight is not greatly obscured by clouds and the heat is reasonably high. 
The principal regions, at the present time, from which the commercial olive 
oils arc obtained are Sppin, Italy, Greece, southern France, and southern 
California. , 

Adulteraihn of Olive Oil.— By reason of its great value as an edible oil and 
its high price there no one of the edible oils which has been subjected to 
such a systematic and extensive adulteration. By reason of the resemblance in 
general character of many of the edible vegetable oils to olive oil, adulterations 
of the most extensive character may J)e practiced without indicating to the eye 
any change in composition. Nearly all the edible vegetable oils have the light 
amber tint which is characteristic of many grades of olive oil, and the difference 
between the color of the olive oil andx)ther edible oils is not greater than the 
difference between the tints of the various olive oils themselves. The connois- 
seur of extremely deliaite taste fs usually able to distinguish by the flavor any 
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gtven edft) 1 e oil from oliv^ oil. If, however, any given edible oil be mixed with% 
olive oil in small proportions not exceeding 25 to 30 iwccnt, e\*en the skilled 
taster w'ill be deceived. In suet cases only the chemist who lias much .skill and 
practice is able to detect the adulteration. 

Adulteration with Cottonseed Oil , — In the United Stales the prin'ci|wil adul- 
teration of olive oil is with cottonseed oil. This is an oil which has alrea<ly been 
described as of high nutritive value and to which no objettion can l»e made 
from any hygienic or dietetic |K)int of view. It is made in great (juantities in 
the United States, and when subjected to the most can^ful refining proccs.se 5 
can be offered to the consumer at a price probably not greater than one- 
fifth that of high-grade olive oil. It becomes the ideal material with which to 
adulterate olive oil. This adulteration extends often to citmplete substitution, 
the oil in question, though represented as oli\e oil Inith by the dealer and the 
label, containing no trace whate\crof that substana*. .Suth bare faced sub- 
.stitution has apparently almost ]>assed away un<ler the quickening ethical sense 
of the manufacturer and merchant and the character of the national and state 
laws. Many of the oils which are used to adulterate olive oil have a greatei 
specific gravity, hence whenever the ^pei ific gra\ ity of an olive oil at 15 degrees 
goes above .917 it is ground for suspicion of adulteration though by no means a 
positive proof. The presence of cottonseeci oil In oliNv oil is easily detected by 
the Halphen test, which has already l)een descril)ed. In KurojK* a very com- 
mon methcul of adulterjitioii is with sesamd oil, the properties of which 
are described below. Peanut oil is also extensively used for the same f)ur- 
pose. These two oils are easily delected when mixed with olive oil. The 
sesamd oil is distinguished by the color reaction to Ik* descrilK*d. Peanut oil 
is distinguished by the sa])onification of the oil, separation of the fatty acids, and 
consequent cr>'stallizalion of the arachidic acid, which pnKiuce.s a crystalline 
form which is readily recognii^ed by an cxi>ert. Ra|K*seed oil and rH)ppy. 
seed oil are also extensively used as adulterants in Kuroi>e, but not verj' exlcn- 
.sivelv in this country. Nearly all the oils whi( h an* emjdoyed in the acfultera- 
tion of olive oil have high iodin numlK*rs, and therefore wherever an icxlin num- 
ber is above 89 or 90 it may be regarded as a suspiciems ( ircumstanc'c. There 
are however, many genuine olive oils which would l>e condemned as adulter- 
ated if this test alone w'cre employed. In addition to tha oils mentioned, small 
quantities of castor oil, lard oil, fish oil, and even of jK-lroIeum oil, have been 
found as adulterants in olive oil. These, however, occur ver)* infrequently^, 
and it is not likely that they have l>cen employed in this country. 

If the examination shows that a given sample is free <»f coltcmsccd, scsanj 4 , 
and peanut oil, and other characteristics of the sample arc th<«^c of olive oU, It 
may be safely accepted as a pure^sampk*. 

Color 0} Olive OiV.— The color of the frei^ily expressed olive oil is usually 
green or dark from the chlorophyi and other coloring matter derived from 
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the olive. When refined and ready for commerce th j oil is of a yello\f ish-green 
lint usually. Sometimes the oil obtained from the first pressing is almost col- 
orless, but as a rule an amber-green tint is observed in most of the commercial 
varieties. Lower grade oils are often decidedly green, but still edible, due to the 
admixture of chlorophyl from the green olive employed. The flavor of olive 
oil is a pleasant and agreeable one, but differs greatly in oils from different 
sources. The further north the oils are pnxiuced the less pronounced the 
flavor and the sweeter the taste. The more southern oils, such as are ob- 
tained in the south of Italy and Spain, have a stronger and more pronounced 
flavor which, however, is very much ()rized by those accustomed to it. ' Large 
quantities of olive oil are ])ro(luced also in the French and other jwssessions in 
the north of Africa. These, however, have a stronger flavor than those pro- 
duced upon the continent of Euro|)e and are notso highly prized when used alone. 
Olive oil is almost free of stearin, being composed chiefly of olein with some 
I)almitin. The amount of free acid in olive oil varies with the character of 
the olives employed and the age of the oil. On long standing, without be- 
coming rancid, olive oil develops a hirge quantity of free acid. It is a com- 
mon supposition that rancidity in an oil depends upon the development of free 
fatty acid, but this is not the case. If an oil be free of rancidity it may contain 
a large j)ercentage of free acid w ithout becoming inedible. It is not uncommon 
to find in olive oil as high as 3 percent or more of free at id. This is due to the 
fact that in the refining of olive oil alkalies are not usually employed, and there- 
fore any free acid which the natural olive possesses is not neutralized by the 
alkalies, as is the case in the refining of cottonseed oil and some other \ege- 
table oils. 

Constituents oj Olive O//.— Olive oil consists almost exclusively of olein and 
palifiitim There is very little, if any, stearin in the highest grade oil. 1 f all 
the solid fatty acid at ordinar)- temperature be regarded as derived from 
palmitin, the quantity of palmitin may be considered as varying from 3 to 20 
percent, ao«ording to the origin and character of the siimple. While the olein 
and palmitin, therefore, may be reg-ardeef as the principal constituents of olive 
oil, there arc others, also, existing in smaller quantities. The quantity of free 
fatty acid varies very greatly in olive oil. It is highly important that the oil I)e 
se|)arated from the pomace as speetlily as ]K>ssible, since any fermentation of the 
}x>mace increases the quantity of free fatty acid. The largest number of high- 
^,jprade oils contain less than three percent of free fatty acid, but a larger quantity, 
as has been stated, does not render the oil inedible unless actual fermentation 
hjjs taken place producing rancidity. Rancidity appears to be the result of the 
generation of other acids than oleic, and also aldchyds, formic, butyric, acetic, 
and cenanthylic acids have been found. Olive oil is a typical non-drying oil 
and therefore shows less rise in temperature when mixed with sulfuric acid 
than other vegetable oils. The specific grantv of olive oil at 15 degrees may 
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be placet? at the average figure of ,917. It sometimes falls as low as .91a and | 
rises as high as .919. It abst>rbs from Ho to 90 |>ert ent of its weight of imlin. 
In some samples the weight of iodin absorl>e<i is less, falling as low as 77 |»ei- 
cent, but this is only in ver\ exlraortlinarv cases. I )ccasionally it g(>i‘s alKive go 
jKTcent. Probably the mimlHT H; would reprt'sent aUmt the mean |KTcen- 
tage of i<^lin absorl>ed l)y most edible oib. 

Method oj Prepiirulioti.—The very finest (jiialily of (di\e oil is that derived 
from the hami ])ii ked (dive. Just as in the preparation of fruits fnr the market 
the ver\- best cpialities are carefully ]>i(ked one by one from the tree, so in the 
preparation of the highest grade of oil the olives an* picked one bv one, (Utly 
those of unif(»rm maturity and diaraiter laing seieited. d'his s|K‘(ialIy 
selected fruit is pressed ((dd, and the first running fnnn tliis pressure tidlediHl 
separately is designated in English by tlie term “virgin oil.*’ \‘irgin olive oil, 
therefore, ranks tlie higlu'si in (jualily. rnforlunatelv tlie use of the term for 
(ommenial jiurpos^s lias not been restrided to the (juality of oil to which it 
aduallv lielongs, and at the present time the e\pressi<nt “ )>ure virgin (dive oil” 
which is pkued ujKm the bottles or (<nitainers is no guarantee that this (piality 
of oil is found therein. In fad, this expression ujH»n the label has been found 
in manv instarues of olive oil highlv adulterated and belonging to the t heaiK*st 
grade. It would be imp((ssible here to enumerate all the dilTerent names by 
whiih olive oil is found UjMin the market, 'fhe (onsunuT has to de]K*nd for 
protettion upon his knowledge of the <hara<ter of the dealer .ind hereafter, 
to a greater extent than ever U-fore, he inav be proteited by the apjdication of 
the pure f<M)d laws of the various countries. 

After the first pressing from which the l><‘st oil is urc*d the rc‘sulting [Kimacc 
is removed from the ])rc‘ss, heated or mixed with hot water, and again subjected 
to a much higher pressure from which a second cpiantitv of oil is setureif, still 
suitable for edible jiurjKises but of a lower cjuality than that first jircKluced. 
While the oils whic h are obtained in this way are userl largely for technical jnir- 
|w)scs such as lubricating, soap making, etc they are not infre<tuenUy ern))loyed 
as edible oils. • 

In the largest establishments for the pre|iiiration of edive cdl the kernek arc 
.separated from the pulp, but in the smaller works the ))ulji and kernel arc 
pressed together. Finally the residue from the .sivond ^iressure may Ik* dri(*<l 
and extracted with iiisulfid of tarlion c»r |K’trcdeum ether, by which means 
practically all the residual oil which the cake contains may be secured. Oil^ 
extracted in this manner are wholly unit for edible f)urpo.ses and are used or 
should lx* used .solely for technical puqM»ses, among which soap making, is 
perhaps the most important. 

Olive-kernel oil is extracte*! from the kernel olfte olive which as 

regards some of its physical and chemical pro|)ertics resembles olive oil itself. 
It is usually not considered suitable for edible purposes. Its Uiste resembles 
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more that of almond oil than that of olive oil. S9me of this oil i^doubtless 
mixed with olive oil when the pulp and kernel of the olive are pressed together, 
but the quantity thus secured is not very great and does not introduce into the 
substance anything which gives a specific reaction. It is by no means as high 
a grade of oil as that expressed from the flesh of the olive alone. 

Peanut Oil. — Peanut oil is the refined expressed oil of the peanut, prepared 
in the manner al)Ove descril^ed, and is highly valued as a table or salad oil and, 
unfortunately, is used very often as an adulterant of olive oil, the mixture being 
sold under the name of the more valuable of its constituents. 

Peanut oil contains arachidic acid, which in combination with glycerine forms 
one of the constituents which serves to distinguish it particularly from other 
edible oils. There is no other edible oil which contains arachidic acid in 
sufficient quantities to lead to any mistake concerning its relationship to {pea- 
nut oil. 

Renard^s Test jar Peanut Oil as Modified by Tohmn . — Place 20 grams of 
oil in an Erlenmeyer flask. Saponify \Nith alcoholic potash, neutralize 
exactly with dilute acetic acid, using phenolphthalein as indicator, and wash 
into a 500 c.c. flask containing a boiling mivlure of 100 c.c. of water and 1 20 c.c. 
of a 20 {Hircent lead acetate solution. Hoil for a minute, and then cool the pre- 
cipitated soap by immersing the flask in water, occasionally giving it a whirling 
motion to cause the soap to stick to the sides of the flask. After the flask has 
cooled, the water and excess of lead can be poured off and the soap washed 
with cold water and with qo percent (by volume) alcohol. Now add 200 c.c. 
of ether, cork the fla.sk, and allow to stand for some time until the soap is 
disintegrated, then heat on the water bath, using a reflux condenser, and boil 
for about five minutes. In the oils most of the soap will be dissolved, while 
in IaxIs, which contain so much stearin, ^wrt will be left undis.solved. Cool 
the ether solution of soap down to from 15° to 17° C., and let .stand until all 
the insoluble soaps have crystallized out — alx)ut twelve hours are required. 

Filt^ and thoroughly wash the precipitate with ether. Save the filtrate for 
the determination of the iodin number of the li(|uid fatty acids by the Muter 
metlKxl. The soaps on the filter are washed back into the fla.sk by means of a 
stream of hot water acidified with hydrochloric acid. Add an excess of dilute 
hydrochloric acid, partially fill the flask with hot water, and heat until fatty 
acids form a clear, oily layer. Fill the flask with hot water, allow the fatty 
acids to harden and separate from the precipitated lead chlorid; wash, drain, 
* repeat washing with hot water, and di^st>lve the fatty acids in 100 c.c. of boiling 
go percent (by volume) alcohol. C(X )1 down to 15° C., shaking thoroughly to 
aid crystallizationjj^From $ to 10 percent of j^eanut oil can be detected by this 
method, as it effpp a complete separation of the soluble acid frpm the in- 
soluble, which interferes with the^ crystallization of the arachidic acid. Filter, 
wash the precipitate twice with lo c.c. of 90 percent (by volume) alcohol. 
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and then ^ith alcohol of p percent (by volume). Dissolve off the filter with 
boiling absolute alcohol, evaporate to drj-ness in a wcighcil dish, dry and 
weigh. Add to this weight 0.0025 gram fi)r each loc.c. of go percent ala>hol 
used in the crv stallization and washing if done at 15® if done at 20°, 0.0045 
gram for each 10 c.c. The melting j)oint t»f arachi<lic acid obtained in this 
way is between 7 1° and 72° C. Twenty tinu‘^ the weight of arachidic acid wall 
give the approximate amount of |)eanut oil pri'sont. No examination for 
adulterants in olive oil is complete without making the test for ])eanul oil. 

The above process can only l>e sucicssfully carrial out by an exjH'rienml 
chemist, and even then if only .smiill (juantiiiesof jHMiiut oil arc ])re.sent, namely, 
not to exceed h\e jHjrtent, the results obtained ina\ not be e.v.ict. 

Peanut oil is obtiiimnl frt»m the jH*anul by the onlinarv melh<Hi of hydraulic 
pressure. I'he first cold pressing furnishes tlie lul of finest iliaracter for 
c'dible purj)oses. Subsc‘(juent pressure or pressure w ith heat furni.shes a greater 
(|uantity of oil but of inferkjr j>alaUbilit\ . Peanut oil is highly prized as a 
siilad oil either alone or mixed with other oil, notably olive oil and sesitmt*. 
The oil is |)urified by settling follow e<l by filtration and b\^ the j)rocessi‘S 
usually [)racliceti with other oils of vegetable origin. 'I'he oil is easily and 
completely digested and furnishes an abundant source of heat and energ)’ to 
the system. The number of calories prodiued by the lombuslion of one gram 
of oil, either by ordinary burning or b\ oxidation in the IxkIv, is alx)Ut 
Q,.^oo. 

The cake which is left after the pressing out of the oil is very highly nu- 
tritious, containing still considerable cjuafititics of (til, the whole of the protein 
matter, and other digestible solids of the nut. 

.-Ks liefore stated, it is extensively used as cattle fiKxl and as fertilizer. It 
may also be ground to a meal and used as human focxl, but furnislvs an 
unbalanced ration in which the protein is far in ex('e.ss. 

Rape Oil (Colza Oil) (Bras^sicd mmpestris L.).s-*'rhere arc different kinds 
of oil which belong to the general class w hi( h is known as raj>e oil o^ra j^esecrl oil. 
The different kinds are derived ff^om different varieties of Brassica campes^ 
tris. The English names of the three mosV im|K)rtant varieties are— (i ) colza 
<)il, derived from the seed.sof Brassiai owipcitris; (2) rape oil, derived from the 
seeds of Brassica nupus L.; (3) rtibsea <jil, derived the seeds of Brassiai 
rapa L. The character of the oil also varies according to the manner of its 
extraction. The first pre.ssings from the col<l }x>wdered seeds is of a finer 
quality for salad purposes than the heavier later pressings from the hot secAl 
The oil is also sometimes chilled and the crvstalli/x'd stearin separated in order 
to keep it in a licjuid state during the winter time, so that the winter*and 
summer varieties are sometimes recognized in trade. There b, however, no 
difference in the other characteristics of the oil. 
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The Specific gravity of rape oil at 15.5 degrees f compared wifh water at 
the same temperature, is about .916. The variations from this mean number 
arc not very great. Rapeseed oil absorbs almost its exact weight of iodin, — 
the average iodin numl)er being not far from 99. 

The Chief Adulterations of Rape Oil — The chief adulteration of rape oil con- 
sists in the admixture of cheaper or flavoring oils. Among those which are 
often used in the adulteration of raf^e oil are linseed oil, hempseed oil, jwppyr 
seed oil, chamomile oil, cottonseed oil, the various mustard oils, refined fish 
and blubber oils, rosin oil, and paraffin. Some of these adulterations, it is 
seen, cannot be added to ra[>eseed oil when used for edible pur[M)ses. The 
chief adulteration of rapeseed oil, when intended for edible jiurposes, is the 
addition of cottonseed oil. 'I'lie detection of these various adulterations, 
with the exception of that of cottonseeil oil, can be aicomplished only by an 
expert chemist. The presence of cottonseed oil lan be delected by the appli- 
cation of the Halphen test already described. 

Technique of Extraction. — 'I'he extraction of oil from the rape seed is not 
different from that of other oily seeds. It is either extnicte«l by pressure, which 
is the projier way always when it is to be used for edible purjioses, or when used 
for technical purposes it may be e.xtracted by means of carbon bisulfid or 
petroleum ether. When exlr*icted by [iressure for edible pur])oses the oil 
should be refined by a similar treatment to that applied to cottonseed oil and 
finally filtered, preferably after mixing with fuller’s earth or other similar 
material, in order that it may be perfectly pure and bright and free from sus- 
pended matter which interferes with its utility as an edible oil. 

A very common treatment of the expressed oil, in order to coagulate and 
separate the mucilaginous matter which it contains, is with sulfuric acid. 
This^cid has the very valuable pro[)erty of coagulating this class of bodies. 
When treated with sulfuric acid it is necessary that the oil be thoroughly 
washed many times in pure water in order to remove the last trace of the acid. 

The residue or oil cake is prized as a cattle hxKl or as a fertilizer. The 
average content of oil in rapg seed i^ about*37 {)erccnt. 

Sesam^ Oil. — Sesame^ oil is \ ery.com monly used for salad oil and for the other 
purposes to which the edible oils are devoted. It is also known as gingili oil 
and tccl oil. Sesam^ c^il is obtained by pressure from the seed of the sesame 
plant , — Sesamnm orientate L. 

Sesame^ oil possesses a light amber color w'hen properly made, is free from any 
uftpleasant odor, has an agreeable taste„and w hen expressed cold prcxiuceswhat 
is known as the cold-drawn oil which is regarded by many as of equal palatable 
^'al6e with olive oil. Sesam^ oil, in addition to containing stearin, palmitin, and 
olein, also contains a small quantity of a glycerid which exists in large quantities 
in flaxseed oil, namely, linolein. When prepared for edible purposes it con- 
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tains only i small quantity free add, is fa‘e from ninddit v, t lear, and brilliant 
in appearance and has a sweet agreeable taste. The sjx'citic gravity of sesam^ 
oil at 15 degrees C. Miries from .9225 to .9237. It absorb> from 10 1 to 108 
percent of its weight of uxlin and has a refractive index at 15 degriM;s of alH)Ut 

1.4748. 

A(/u//era^ioft of SvsamH}il . — Some of the other \egetable oils are clieajxT than 
sesam^ and are added to it for the )>ur]M>sc (d adulteration and duMpeiting the 
product. .Among the most common oiK u^^ed h^r the adulter.iti<»n of sesame arc 
poppyseed oil, cottonseed oil, and rajn* <>il. 'The preseme of iottt)nsml oil 
in sesame oil is easily distinguished by the llalplun test alreadv gi\en, 'Vhe 
presence of ]>0])pyseed oil is revealed by the higli hMlin number and the high 
degree of heat produced when mixed with sidfurii at id. 

Only the best \arielyof cold dr.iwn .‘^esime oil i" U'^ed for edible purjxises and 
for making oleomargarine. The inferior (pialilies an* used in so.ij) making, 
the making of perfumes, etc., and the lowc'^t quality of oil is list'd for burning 
purposes. 

Cliaractcristic Rradion ~\ test whiili is known as Hautlouin’s is extremely 
delicate and reliable and is easil\ apphe<i. It tonsists in the de\elopment of a 
red color when a small <juantity of .stsame oil is treated with hydrochloric acid 
in the jiresence of furfural, d'he lest is easily mrrietl out as follows: Vlacea 
few' drops of a two percent solutitm of furfural in a test-tube with 10 cubic 
centimeters of se.samc? oil or the oil to be tc'sted for se.same and 10 cubic centi- 
meters of hydrochloric acid of i.ic) spec itic gravity, and shake the mixture well 
for half a minute. When the tube is left at rest, if sesame oil be ]>resent the 
aqueous acid layer which forms will have a distinct crimson color. Any 
coloration which is jiroduced by other oils is entirely distinct from this one and 
therefore can be easily distinguished. .» 

Geographical Dii^tribulion. sesame jdant is grown chiefly for com- 

mercial purposes in India, China, Japan, and West .Africa. 'I'he technical 
preparation of the oil, in .so far as is known, is not jiracticed injhc United 
States. It is jiressfd and jircpared fdV comnien e < hUdly in I'ranc e. The seeds 
are rich in oil, yielding a larger |K*r<entage by }>ressure or extraction than most 
of the oildx^aring seeds. 

Sunflower Oil. — The oil extracted from the seed of the sunflower is of high 
quality for edible purjx)ses. Although not in general use in this country, it is 
very extensively used in Russia and some other jiarts of Kuro])e. There is 
every reason to believe that a profitably induslrx' could Ik* t*slablishcd in th^ * 
preparation of edible oils from sunflower seeds. The jdant grows in the great- 
est luxuriance in nearly all parts of the countr}', and the yield is sufticicnfly 
great to make it an object of more interest to our agricultural ix)pulation than 
it is at the present lime. 
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The oil is obtained from the seed of the sunflower {Hdianthns <tnnuus L.). 
It is of a pure amber tint with an agreeable odor and pleasant taste. As has 
already been said it is grown largely in Russia and also in Indo-China. The 
seeds are very rich in oil. Before expression the hulls should be removed, since 
these form a porous sulwtance, and if the seeds are crushed with the hulls large 
quantities of oil arc absorbed and cannot be recovered. 

The methtKl of preparation is the same as that for other edible oils, 
the kernel, after the removal of the hull, l)eing ground and cold-pressed 
for the highest grade. By healing aiul renewing pressure lower grades of oil 
are secured suitable for soap making. Where all the oil is required the ex- 
traction with bisulfid of carbon or gasolin ^ is advised. Such oils, however, are 
not suitable for edible pur{H)ses because of the difficulty of removing the last 
traces of the solvent. The s|)ccific gravity of sunflower oil at 15 degrees is 
approximately .925, It absorbs a ver)’ high percentage of iodin,and in this 
respect it may be classified with the drying oils. Its iixlin number ranges 
from 120 to 130. No sj)cciric color reactions have been established by means 
of which sunflower oil may be readily distinguished from the other edible oils. 

In fact sunflower oil has not been subjected, by any means, to as critical 
a study as many other vegetable oils. 

t 

Vegetable Fats. 

The fatty jirinclples in vegetables which are solici at ordinary temperatures 
are commonly termed fats instead of oils. They present, as a rule, a soft 
mas.s, usually of an aml>cr tint and somewhat of the consistence of butter. 
Only a few of these solid fats or semi-solid fats arc used for f<x)d. Among them 
the most imjwrtant are palm-nut oil or coconut oil or fat, though the fat of the 
cacso also may be regarded as belonging to this group. These solid or semi- 
solid fats are used to a considerable extent for edible purposes in many parts of 
the world. Coconut fat and cacao fat are used very extensively in this 
countfy eitjjer in a pure state or in chocolate or cocoa. 

Cacao Butter. — Cacacvbutter is the selni-solid fat obtained by pressure from 
cacao beans, the seeds of the caQio tree {Theobroma cacao L.). These beans 
arc extremely rich in fat, the content of which varies from 35 to 50 percent. 
On a large scale the.cacao l)eans are roasted, ground, and the fat expressed 
while still hot by hydraulic pressure. In order to remove the free acid which 
it contains the carbonates of the alkalies are mixed with the material after grind- 
* 'ng and before extraction. In these fcases the expressed fat naturally does not 
contain any free acid, though the soaps which are formed by this process are 
apt to contaminate the expressed fat. 

AduUeraiions . — By reason of its high price cacao butter is often adulterated 
by the addition of various fats usually of a vegetable character. Those most 
generally employed are the stearm derived from the coconut fat and the palm- 
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nut fat. The addition of o^inarv e<lil)le vegetable oils is easily deiecleil by the 
asuai chemical tests and is especially ren>gnize<l by the increitse in the per* 
centage of iodin absorbed. 1 hey also rWiuce the melting point of cacao butter, 
and for this reason these oils, with the exception of ctx'oniil, are not useil 
very extensively as adulterants. Beeswax and parnffine wax are also used to 
some extent as adulterants, and when used in connection with vegetable oils 
they serve to keep the melting j)oint from going tex) low. TalKnv has also 
been used quite extensively as an adulterant. The detectiim of these adul- 
terants is so difficult as to be accomjdished onlv bv a skilled chemist. 

Composition.- Cacao butler is conqxKcsl chielly of stearin and ))almitin, 
though other fats and oils arc present in .small quantities. Although it is 
generally sup|K)sed that cacao butter dm‘s not tend to Ixaome ranci<i, this is a 
mistake, since, when e\|H)se<l to the c'oixiitions which favor rancidity, the fer* 
mentation which pUMluc es tliis condition takes place in the butter, though some- 
what more slow ly and more incompletely than in manv other fats, 'fhe sjx*cilic 
gravity of cacao butter at 50 degri*es ('. is .Hep. It absorbs alxml 35 )>ercent 
of its weight of uxlin. It has a much lower tnelting jxiint than jKilm fats and 
even lower than liutler. Its melting |x>int varies from to degrees ('. 

( ‘acao butter has some of the properties of ordinary butler and has been re<x>m- 
mended as a substitute therefor, but it is not likoly that it will ever come into 
common use both because it is less desirable than butter and also Ixxause of its 
high price. 

Pro pert ie'i.~CM‘<\o butter has a light amlxT tint ami tends to Ixrcome 
bleached on long standing. It has a very j>leasant flavor, remin<ling one of the 
flavor of the preparations of chocolate. At ordinary tern jx* rat u re, 70 degrees 
F . it is quite solid and sometimes even brittle. 

Coconut Oil or Buttcr.—I'his is a very abundant natural fat and is 
obtained from the kernel of the ccxcjnul, esjiecially the two sjxa ies Cocos 
nueijera L. and Cocos hutyracea L. At ordiniiry temtxTalures ccxonul oil 
is of the con.sistency of fat. Its taste is pleasint, and it jHissesses an ydor whic h 
is not di.sagreeable or unde.sirable. It differs from, cacao butter in the eatce 
with which it become.s ram id, at which limp it Uikc's on a vi*r) disagrt*cablc 
flavor and taste. I’he coconut cjil c^f commerce is clistingui.shed by different 
names, according to the country in which it is made. 

Cochin oil is a variety which is regarded as of tjie finest quality, being almost 
ccdorlcs-s, and is jircjKircd in Makibar. 

Ceylon oil is another very im|K)rtanl yariety made in the neighlxirhcxKl of* ' 
and imported from Ceylon. It Is regicrded as somewhat inferior to Coc hin oil, 
due probably to less care l)eing taken in the cultivation of the plant and ific 
preparation of the oil. ^ • 

Another variety of coconut oil is known as copra oil. The term “ copra ” 
is applied to the sun-dried or kiln-dried kernel of the eexonut. In this dried 
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State the fruit can be shipped in bulk and large (quantities of it cdb be sent to 
Europe or other countries, where the oil is either obtained by extraction or by 
compression "in a hydraulic press. This is regarded as of the least desirable 
quality. 

Coconut oil resembles [)alm-nut oil in its chemical composition, with the 
exception of the relative projK)rtion of palmitic acid. The specific gravity of 
coconut oil or fat at 40 degrees (\ is about .912 and reduced to 15 degrees 
C. about .925. ('oconut oil absorbs very little iodin, which is one of its principal 
characteristic chemical ]>roperties. I'he ejuantity of iodin absorbed may be 
taken as about eight percent of the weight of the oil, ('oconiit oil is one of the 
vegetable fats which resembles butter to some extent in the high content of vola- 
tile acid whi( h it contains. If, under given (onditions, butter may be regarded 
as having a volatile acid number of 27, coconut oil will have ujK)n the same 
scale a volatile acid number of about 7, whereas ordin.iry \egetable oils and 
fats will have less than 0.5 on a similar scale, (‘oconut oil may be regarded 
as the one edible oil which a|)proximates in (onstiiution ordinary butter. 
Coconut oil has been used very extensively as an adulterant for oleomargarine, 
since by reason of its high volatile acid it brings that sul)stance muih nearer to 
the com]K)sition of butter or indicates a larger percentage of butler therein than 
is actually present. While it is use<l extensively as human food its ])rincipal 
value is for soap making. It appears as an edible fat under \arious name^, 
such as vegetable butter,” “kutine,” “nucoline,” “palmin,” etc. Coconut 
oil is also very extensively used in the manufacture of candies and confection^. 

Adulteraiions. - ('oconut oil is rarely adulterated. About the only adulter- 
ation of any conseciuenc e is that of the admixture with palm kernel oil, which 
has proi)crties very much like that of coconut oil. These two oils are or- 
dinarily about the .same ]>rice and therefore there is no inducement to practice 
adulteration. 

Palm Oil or Fat. — This oil is obtained from the fleshy part of the fruit of 
the imlmjrcc G’lowm/v/.v Jac'q. and Hois melanococca (laertn. Ex- 

tensive groves of these tr^es are found lb .Africa and also in the Philippines. 
In Africa they grow jKirticularly u|)on the western coast. There is a large 
numl)er of varieties of palm trees that afford this fat, but the two mentioned are 
the principal ones, ^his fat becomes solid at about the temiMrature of the 
bcxly. It has a somewhat higher melting |X)int than butter, which becomes 
liquid at a temperature of from 34 to 36 degrees ('. When solidified the fat 
• •ftiay be heated to 41 or 42 degrees (^‘fore it again iK^omes liquid. Palm oil 
has rather a pletisant taste and is regarded as an edible fat of high quality, and 

largely used as such by h^uroiK'ans and in Africa and other countries where 
the fat is produced. The fat also ha« a very pleasant odor which is said to 
resemble somewhat that of violets. This ple^isant odor is quite persistent 
and remains even in the fatty acids after they have been converted into 



THE ACOKN. 


4»3 


soap. Palm oil is manufactured in the crudest jM>ssil)le way by the natives, 
and immense quantities are lost for this reu'^on. liy rt'asott of this crude 
method, which leaves the oil in dmtact with the putaNcible matter, pidm oil 
often comes into the market in a ranchl state or at least w ilh a hi^di content 

of free fatly acid. Appreciable quantities of water are also found in the t rude 
article. 

Inasmut h as the iiiitural color of palm oil sonu'wh.il Iimi cieep for the t.istc 
of the ordinar\ emsumer, ranging' from \ellow to a tliri\ rc‘d color, it is c»ften 
bleached in the relinini; j)ro4e>s Udore Iwing sent into commerce. Ordinary 
e\|>osure to the air lends to bleach this ctil, and o/one is also employiHl as .a 
bleaching aj^ent 1 he biihrccmate process of bleac hinj» palm oil is \er\ com 
monl\ j)racticcHj. H\ this method the oil is Ircrd fr<*m its princij)al impurities 
and treated with from one to three jKTcent of jcotassium bichromate and with 
liulrochloric acid which dc‘com|H»sc*s the “chrome” licjuor, and in the chemical 
pretcess which attends this rcMc tion decidc-cl blcMchin^i elTcats are produced. 
'Die bleaching agents are withdrawn and the oil thoroughly washed with 
water until all trace’s of dircmite and mineral acid are removcKj. 

()n account of its great cheapness and the fad tlial the acb 
mixture of other oils of lower mcdiing |K»int would detract from its value, palm 
ctil has fiot U'cn suljjectc’d t<t an\ e\tensi\e adulteration. 'I'he most common 
adulteration^ are the impuritic*s which are left in the oil in theslo\enl\- method 
of m.inufacture emjtIo\ed by tlie natives of .\frica. 

( Xs would be e\j>c‘cted tretm the name, one of the cliief con- 

siituents of jKilm oil is palmitin. If palm ceil is s.cjHjniljecl and the solid sepa- 
ralecl from tlie licjuid fatty acid, the former is found to consist almost cx- 
c'lusiveb of palmitic acid. 1'he sjH*< ihe gravity of palm oil is taken at a high 
tem{)crature, as much as 50 clegrecs ('. or above. The sj)c*cilic graviiv at this 
temjKTature is about .Sqp Palm <fil absorl»s a little over one half its weight of 
icnlin. The average iccdin numl>er mav be rc'garcled as varving from 53 to 55. 
.Vside from the limited use of palm oil for human fcMKi it is used chietly.in the 
manufacture of soap ancl c»f candle^. It is also used extensively in the tin 
plate indusirv to sjeread over the hot iron surface to preserve it from oxidation 
until it is dipjK’d into the bath of meltecl tin. 

Nurs. 

The Acorn. — Many varieties of acogis arc used for human IckkI. All of 
the nuts of the oak family arc edible, but some of the larger and more com- 
mon varieties contain such a quantity of tannin as to l»c rather bitter to the 
taste. The wild acorns were formerly utilized very extensively for the fat- 
tening of swine, f)r<)ducing an arficlc of pork of high falatablc value but wdth 
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the production of a fat of a low melting point, unsuitable for the fnanpfactun 
of lard for summer use. The term applied to^ the natural nuts eaten bj 
swine for this purpose is ‘^mast,’* and f(trmerly mast-fed’^ pork was ar 
extensive article of commerce. The disappearance of the oak and beech 
forests, however, have practically eliminated this variety of pork from the 
markets, as far as commercial considerations are concerned. 

Composition oj the Acom. — Kdible fx)rtion, 64.4; refuse, 35.6. 


Water, 

Protein, 

Fat 

Starch and sugar,... 

Ash, 

Calorics j)cr jM)und, 


Kwblk Pobtiom. 


4.1 percent 

8.1 “ 


- 37-4 

.48.0 


2,718 


The acorn resemblts tlic chestnut in its comjK^sition, containing more 
carbohydrates than fat. It is therefore not an oily seed, but one of a fari- 
naceous character. 

Almonds. — There arc two species of almond trees, the Amygdalus com- 
munis^ which is the common or sweet almond, and the Amygdalus amara, or 
the bitter almond which flourishes very extensively in the south of Europe. 
California has a climate which, with artificial irrigation, is favorable to the 
growth of the almond, and*practically all that arc produced in the United 
States for commercial purf)oscs grow in that state. It is also cultivated ex- 
tensively in France, Italy, and Spain, large supplies of the almonds of com- 
merce coming from those localities. The almond is delicious when eaten 
in the green state, that is when the seed is fully formed but before the hull 
is hardened. It is nircly eaten in this condition in the United States, but 
forms a common article of diet uj)On the table of the Europeans in the early 
sunfiner. 

Composition of the Almond . — 


Edible portion: 

California almonds 

European almonds,. , 


' ! j j 'I'lrrAL 

Wattb. PBoTKtN. I Fat. i ('abbohy , Ash. 

j , ■ DRATtS 

! Perftnt. Prrernt. ' Prrefni. i Pfrcenl Percent, 

' 4-8 I 210 54.9 I 17.3 I 2.0 

<>•0 ! 235 53.0 j 14.4 j $-1 


« In the United States the almond is eaten very extensively, often roasted 
and salted. In this condition it is found as a relish in many menus. The 
roasting improves to a certain extent the flavor of the nut, but the quantity 
of salt which is used is not always beneficial, inasmuch as an abundance 
of salt is eaten with other ptirtions of the food. One of the mast valued 
varieties is the Jordan almond, iMustraled in the accompanying colored plate. 
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Beec;)[mtt8. — ^Thc beech tree ts a very common forest tree throughout 
the northern part of the Umlcd Stales. Formerly immense areas in southern 
Ohio and Indiana were covered Almost exclusively by the l)eech tree (fagus 
americam Sweet). The l)eechnut is triangular in shape, resemUling buck- 
wheat, and formerly was produced in immense quantities over the region men- 
tioned above. In the early da)*s it was the j>rincij>al f<K)d for swine. Tlw 
hogs which are fattened by eating the beechnut and pnKlute a si>ecies ol 
pork of a peculiar and ver)* highly prized flavor. The celebrated hams and 
bacons of the southern .tptwlachian ranges were prinluced frt)m the variel) 
of hogs known as raz(jr>backs fattened on mast, namely, the chestnut, beech- 
nut, and acorn. The beechnut is also one of the princi}Kil winter fcKais of the 
squirrel and other animals which stc»re their food for winter usc. In the 
cutting of the forests in the winter often large stores c>f l)cechnuts arc found 
stored away by squirrels and birds. ITie InTchnut is not very abundant 
upK)n the markets of the countr)-, but is eaten very largely by those who live 
in the vicinity of beech woods. 

Composition oj the Beechnut . — 


Sauhi > . 


Fo^hs Amrricontj: 
Edible . 

As pun based,. . . 
Fagus sylvf^tns' 
Edil)lc [K)rtion,, . 
As purchas<‘d,... 


i i 

Rirt-xif. ! Watii«. 

PloTIIH 

1 

Fat. 

T^tau 
CA naotiv- ' 

Ahh. 

Caco- 

I . ' 

i 

• 

, 

OHATJ h. 



PfntHt. Pmtrt. ' 

Pttifmt. 

PrrenH 

pmtmt. 

Pftitni Pit pound 

.... 1 4.0 1 

210 

57 4 

12.2 

! 


40,8 1 J.J I 

.30 , 

3 -t® 

7.8 

2.1 ! 

^ 93 » 

1 .... 1 O.I 1 

21.7 ! 

42.4 

22.0 

3 9 

.... 

! 33 ® ' 

! MS 

28.4 

«S 4 

2.6 



Brazil-nut {BerihoUetk e.xcdsa Humb. and Bonpl.).— Uirge quantilils of 
this nut are imported into the United Stales from Brazil and form an im- 
portant article of fcxxl in many lotalilies. 1'his nut is not grown in the 
United States. It is also known js cream nut. The nut i»* triangular 
in shai)e and has a dark brown rough exterior. Tltb kernel is highly flavored 
and quite oily. The tree is so sensitive to the cold that it will not grow suc- 
cessfully even in southern Florida, although many, attempts have U*cn made 
to introduce it into that locality. • 

Composition oj the BraziJ nut. —Ed\b\c jxirtiofi, 50.4; rt*fuse, 49.6. 


SAItft».. 

1 1 
Rrnjsr. 

• i 

Wat ft. 

! i 

riOTTne 

Fat. j 

TffTAI. 

()aK»<)MV- 

mATth. 

Ahh. 1 

1 

CAtO- 

KIK*. 

1 • 

EdiMc portion,- 

, ptremi. 
1 ....* 

Penmd. 

5-3 

2.7 

Pfr«nt. 

17.0 

PtTtrnt 

66.8 

Pfretnt. j 
7.0 1 

Pttffnt. Ptr Pound 

3-9 ! 3 » 3 a 9 


ao.6 

J ^.6 j 

1 33 6 

35 , 

2X) i 

1 »,678 

^ i 1 


1 
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Butternut (Juglans cinerea L.). — The butternut is another variety of. walnut 
which grows very extensively in the United States and has the same geograph- 
ical distribution as the walnut, except tha'c the butternut is not so common 
west of the Mississippi. The tree does not grow so large as the walnut 
tree, nor is its wood so highly valued for commercial purposes. While the 
walnut is a round nut the butternut is very much elongated, forming an oval- 
shaped nut which is very highly valued as a food. The coloring matter of 
the butternut is practically the same as that of the walnut. The butternut 
also has a fleshy outer covering not so thick as that of the walnut and which 
is removed in the same way in the harvesting. 

Composition oj the Dry Butternut , — 

tniBi K Portion. As Puri hasfd. 


Refuse 86.4 percent 

Water, 4.4 pen ent .6 “ 

Protein, 27.9 “ 38 “ 

Fat 6t.2 “ ^3 “ 

Sugar, etc., 3.5 “ .5 “ 


The Chestnut (Castanea dentata (Marsh.) Bork). — The chestnut tree 
grows in great abundance wild in the United States, especially in the eastern 
portion on the foothills of the Allcghanies. In some localities it originally 
formed vast forests. The value of th<j timber and the fact that the chestnut 
grows only on good soil were ])romincnt factors in the destruction of many 
of the original forests, especially those covering the arable lands. The trees 
still grow in great abundance, especially in the hilly regions. 

In France the chestnut is very widely grown, and the nut is used very ex- 
tensively as food by the poor classes. The nuts are often dried and ground 
to a flour which is mixed with water and baked in thin sheets, forming a very 
heavy but a sweet and nutritious cake. The chestnut is used in the prep- 
aration of many dishes, prized even by those who are well-to-do. In Italy 
the chestnut is also widely cultivated, and the nut is ground to form a kind 
of porridge known as {.)olentii which is very extensively used as food. In 
the Apennines a cake made of chestnut tiour and baked on hot stones is used 
under the name of necci. In Corea the chestnut is said to be a very common 
article of food, taking the place of the potato. It is eaten raw, boiled, roasted, 
or cooked with meats. The chestnut differs from the oily nuts in the smaller 
proportion of fat and the ver\' much larger proportion of sugar and starch, — 
in fact, starch is almost missing in come of the oily nuts, the carbohydrates 
ill the very oily ones being chiefly sugars. In the chestnut the starch is more 
abundant than the sugar, and for this reason the chestnut meal is more like 
the meal of the ordinary cereal than that of the oily seeds. The chestnut, 
also, as it is gathered fresh contains a great deal more water than the ordinary 
fresh seeds, the quantity ranging from 40 to 50 percent. ' 
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The av'frage composition of the fresh chestnut, edible portion, U repre- 
sented by the following dafh: 


Water, 

Protein, 

Fat 

Starch and sugar, 
Ash, 


42.7 percent 
6-5 '* 

6.3 “ 

43-r ‘ 


1.4 


The dried chestnuts, that is, those which have been kept for several months 
or which have been artificially dried, have a composition represented by thf 
following data: 


Water, 

Protein, 

Fat, 

Sugar and starch, 
Ash, 


4.8 percent 

ii.b 


J5-3 
<>5 " 
2.6 


The average weight of the hull of the chestnut is 15.Q percent of the total 
weight of the fresh nut, and 23.4 percent of the average weight of the dried 
nut. The above data are confirmatory of the statement that the meal of 
the chestnut in its composition is very much like that of the oily cereals, for 
instance, of Indian corn meal or oats. It, however, contains more oil and 
less protein than the cereals referred to. It is readily seen from the above 
data that chestnut meal may not properly tak^ the place of Indian corn as 
human food. The nut of the chestnut tree ripens at the time of frost. 

The wild chestnut shrub, which siirings up in great numbers where the 
the original trees are cut away, is now extensively grafted with cultivated 
varieties. In Pennsylvania there are large orchards of the Paragon chestnut 
which have been grown in this manner. 

Chinese Nut {Nephelium litchi Caml>ess.). — This is not a true nut in the 
ordinary sense of the word, but is usually classed with nuts. It is a product 
of China and is imported into the United States for consumption by our 
Chinese population. In the fresh state in China it has the reputation of 
being one of the best fruit products of that country, having fleshy of a white 
color and a flavor resembling that*of high-grade, gra}X‘s', 41.6 percent of 
the fresh nut is refuse matter. The edij^le portion has the following com- 
position : 


Water, 

Protein, 

Fat 

Starch and sugar,.. 

Ash, 

Calorics per pound, 



The above data show that in chemical composition the Chinese nut docs 
not belong to the class of nuts at all. ^ It is a fruit, its nutritive material being 
almost exclusively carbohydrate^, w'hile in the true nut the principal nutritive 
substances are the protein and the oil. • 
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Coconut.— The coconuts which are consumed in the United States arc 
inostiy imported, li is estimated that three hundfed thousand coconut trees 
(Cocos nucijera L.) have been planted in Florida, and from 15 to 20 percent 
of them arc already bearing. The common name of the tree is the coco- 
nut palm. The fruit of the coconut palm is used for many purposes. .The 
immature nuts are often used medicinally, forming the base of a valuable 
ointment for external use. The jelly which lines the shell of the more mature 
nut furnishes a hxxi product of great delicacy and high nutritive value. The 
milk of the coconut is itself highly esteemed as a delicious article of food. 
Grated coconut is one of the basic constituents of that familiar condimental 
substance, East Indian curry. Coconut oil is a very highly edible fat from 
which a butter is made. The fat itself is valuable for cooking purposes. 
The composition of the coconut is shown in the following table: 


Sample. 

i 1 

Reeuse. I Water. Protein. 

! i 

Fat. 

1 

Total 

Carbohy- 

drates. 

Ash. 

Calo- 

ries. 

Edible ^rtion, 

As purchased, 

1 . 1 

Percent. ' Percent. Percent. 

.... i I 4 -I : 57 
48.8 1 7.2 1 2.() 

Percent 
CO. 6 1 

259 

Percent. 

27.9 

14.3 

Percent! 

17 1 

•9 

Per pound 
2,986 
I>S 29 


The solid edible portion of the nut is highly oleaginous and contains also 
a considerable quantity of starch and sugar. Coconut milk is much poorer 
in nutrients than cow’s milk, containing over 92 |)ercent of w^ater, only .4 
percent of protein, and only 1.5 percent of fat. The carlx)hydrates con- 
tained therein are chiefly sugars. 

Filberts. — The term filbert, according to some etymologists, is a corrup- 
tion of the term “ full beard,” and is so named on account of its having many 
long beards or husks. The filbert is the fruit of the cultivated hazel tree 
(Coryl^s avellana L.). The nut contains a kernel having a pleasant taste 
and is quitC oily and nutritious. It is diot cultivated to any extent in this 
country where we rely principally upon the wild hazel for the hazelnut. 
The composition of the filbert is*shown in the following table (edible por- 
tion, 47.9; refuse, 52.1); • 

Edible Portion. 

Water, T 3.7 percent 

Protein, i5'* “ 

Fat 653 " 

Sugar and starch,. , . . : 13.0 

Ash, M 

Calories per pound 3 , 43 * 

The filbert is produced in large quantities 6 n the Asiatic shore of the Black 
Sea. The region of Trebizond il the most prolific source of the filbert. 
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Ha/elflut. — The hazelnut grows on a small tree or large shrub {Corylus 
avellana L.). The species which grows wild in the United States is known 
chiefly as Corylus america Wcflt. It is from this shrub that the common 
wild hazelnut is obtained. There is also another variety grown in this 
country, Corylus rosirata Ait. The hazelnut Ls a small, nutritious, and pala- 
table nut of a brown color and grows over a very large area of the United 
States, especially in the northern part of the country. It is quite an article 
of commerce, but is not cultivated to any great extent. The cultivated 
variety, as has already been stated, is known as the filbert. 

Composition oj the Hazelnut . — 


S\MPI tl. 

1 

Rkfiisf. I Watfm 

i 

Protein 

Fat 

1 'I’OTAL 

j Carbohy- 

1 llRATfS. 

i 

Ash. 

Caix)- 

HII'S. 

Edi])le portion 

Ac T»i 1 

Peritnt Percent . 

\ •••• i 3-7 

52 l ! 1.8 

Percent. 

Percent 

65-3 

j Percent. 

1 n-o 

1 L \ 

* Per(ent 
3.4 

1 .1 

Per pound 
3»4.?2 

1,044 


1 ! J 

0 * • 0 


. . 

— 

. . 


— ... 
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Hickory-nut, — The hickory-nut is another one of the nuts which sometimes 
is ( lassed with walnuts and grows wild very extensively throughout the United 
States, having the si\me geological distribution as the walnut and butternut. 
The hickory tree {Hicoria ovata (Mill.) Britton) produces a nut of highest 
quality. On account of the character of the bark, which becomes detached 
and often widely separated from the trunk, it is known as the shagbark or 
shellbark hickory. 

Another variety of the hickory tree is known as the pignut {Carya glabra). 
The nut produced by this tree is much less prized than the other hief^ories, 
often containing a sufficient amount of tannin to make it distinctly bitter. 
The wood of the hickory is very tough and elastic and is used extensively in 
the manufacture of spokes for wagon-wheeLs, axe-handles, etc. ^Th® young 
hickory trees grow thickly together and have a slender reed-like growth. They 
are used extensively in the manufacture of^hoop-poles. The hickory has suf- 
fered from the advance of the farmer much in the same manner as the walnut 
and other valuable timber trees. The original trees have almost entirely dis- 
appeared. The young trees grow vigorously^ and in a few years will bear 
nuts, and in some localities the jare and cultivation of the wild tree has l)cen 
established for the purpose of securing^new forests of nut-bearing trees. Tflff 
hickory-nut is even more highly prized for eating purposes than the butter- 
nut and walnut, but should be eaten under the same conditions, namely, 
before the passing of the first winter* after their production. They, also, on 
account of their high content of oil, tend to become rancid when they are 
kept through the warm summer. 
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Composition of the Dry Hickory iniU.—Ed\h\t portion, 37.8; refuift, 6.2.2. 


Water, 

Protein, 

Fat, 

Sugar and starch,. . 

Ash,.. 

Calories jjer jKJund, 


EorSLE POKTION. 

.. 3.7 percent 
..iS*4 “ 

..674 “ 

..1 1.4 " 

.. 2.1 “ 

.*3405 


Peanuts. — The peanut is a widely cultivated plant. It grows extensively 
in the United States, and is especially regarded as a crop of high value in North 
Carolina and Virginia. Very large quantities of [)eanuts are grown in Sene- 
gal, in Algiers, in Egypt, and in many other localities. 

The jxkI containing the .seed grows underground, hut is not a part of the 
roots, properly so-called. The pods are attached by slender stems to the 
stalk of the peanut, and miiy be regarded as the seed of the plant, entering 
and maturing underground. When embedded they are soon covered by a 
soft envelop and then by several similar coverings. For edible purposes they 
are much improved by roasting, which gives them an aromatic, nutty flavor 
that is much liked. A striking illustration of the plant showing the seed- 
pods is given in the accompanying colored plate. 

Peanuts are used as food J)oth directly, as after roasting, and indirectly, 
by the expression of oil, which after proper refining is considered of high value 
for edible purposes. The oil of the peanut forms an edible oil of rich flavor, 
pleasant taste, and high nutritive value. It is used, either alone or mixed 
with other edible oils, notably with olive oil for table purposes and for the 
making of salad dressing. The residue of the pressings for peanut oil are 
highly valued as a cattle food, containing large quantities of nitrogenous 
nufrigient, and also as a manure. 

The composition of the peanut varies greatly in different localities. Its 
chief value as a food material lies in the high percentage of protein it contains 
and thewhigh percentage of fat. The composition of the typical hulled peanut 
is shown in tTie following tijile: • 


Water, a. 

Protein, 

Fat or oil, • 

Sugar, starch, etc., a 

Insoluble cellulose, 

Ash, * 


9.2 percent 
25 -« 

38.6 
244 
2-5 
0.9 


Only the blossoms which form on tjie lower part of the stalk produce the 
fruit, since it is necessary that the long stem should strike the earth and the 
yo 3 ng fruit penetrate to the depth of from five to six centimeters in order 
that the fruit may mature. This method of ^penetrating the earth is shown 
very well in the colored figure already mentioned. 
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PEANUT BUtTEK AND PEANOlllA. 

The original home of the peanut i$ not definitely known, but is supposed 
to be Africa. It was first described as occurring on the American continent 
by Ferdinand de Oviedo in San Domingo in the beginning of the i6th century. 
It is now very generally distributed in all the tropical countries in South Amer- 
ica, Asia, and Africa, and, as before described, grows very well as far north 
as the northern boundary of North Carolina and in southern Virginia. Peii- 
nuts are used for food in all the countries mentioned with [previous prepani- 
tion and roasting. , 

The above data show that the peanut is a food product extremely rich in 
oil and protein and comparatively poor in carbohydrates. For dietetic pur- 
poses it should be eaten with some highly amylaceous substance, such as 
potato, rice, or tapioca. 

The value of the peanut for food pur|K)ses is not fully realized in this country, 
where it is eaten rather as a relish and as an incident to the circus or the ])icnic. 
In such cases they are usually consumed in ten) large quantities and by un- 
balancing the ration may produce unpleasant effects from which an unrea- 
sonable prejudice against this valuable fcx)d j)ro(iuct might arise. 

Peanut Butter. — An oily preparation of the })eanut or the oil therefrom 
deprived of a part of its stearin is known as i)eanut butter and is used as a sul)- 
stitute for ordinary butter. What has been said of the nutritive value of the 
oil of the peanut applies also to this product. The butter has the peculiar 
flavor of the peiinut which is not agi:eeable U) s<>me persons, but is con- 
sidered extremely palatable by others. The nuts arc also j)owdered more or 
less finely and mixed with other foo<i products. Pennuts which grow in 
northern Senegambia are regarded very highly for the manufacture of fine 
salad oil, and |>eanut oil is used extensively for this purpose. 

Peanut Butter and Peanolia. — Peanut butter and j)eanolia are u»ed to 
a considerable extent in the United States as f(M)d products. They are pre- 
pared from peanuts, properly roasted, ground to a fine jK)wder, and mixed 
with an appropriate quantity of salt. The analyses of the samj^les j^f these 
products, made in the Connecticift Agricultural .Exjxjriment Station, show 
the following composition: * 


Water, 

Pl-ANUT BuJTER. 

PhANOlJA. 

1.98 

Protein, 

28.66 

29.94 

Fat, 

Sugar and dextrin, 

tMl 

46.68 

6.13 

563 

Starch, 

6.15 

558 

Insoluble cellulose 

^ *-30 

2.10 

Common salt, 

323 

4-95 

Ash 

80 

1.08 


The above analyses show that the pBcparations are produced from the roasted 
peanuts, which process reduces the water to about 2 percent. The ground. 
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roasted product is mixed with about 4 percent of jommon salt. .other 
constituents are the same as those of the i)eanuts from which the preparations 
were made. Of the carbohydrate content of the [)eanut al)out 4 percent has 
been found to be pentosans. 



Fig. 5S.-PKCAN Trkk, 30 Ykarr Old, MoROAti City, La .-( of H. F.. Van Deman.) 

Peanuts are Grown. — Virginia is one of the most important of 
the peanut-growing states, especially in*its soytheastern portion. The Com- 
missioner of Agriculture of Virginia reports that about one hundred thou- 
sand acres arc planted annually in the state of Virginia, producing over four 
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miUiqn bushels. Fifty bushels per acre is considered a good average yield. 
An important point in the production of good peanuts is the selection of the 



seeds. The most vl^'orous and well formed kernels are to be selected for 
planting, and especiall / those that are produced by plants of identical size and 
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shape. By a selection of this kind the quality of the crop can be gfleatjy im- 
proved. 

One of the peculiarities of the peanut is tlAt it is an underground legume. 
All other leguminous fruits mature above the soil. Its underground habitat 
is the reason for its botanical name, hyjx)gaea. If the stem carrying the small, 
yellow, butterfly-shaped flowers, which springs from the axis of the branch 
above the ground, fails to reach the soil no fruit is formed. If the soil is 
properly cultivated the germ may penetraje of its own accord. However, 
art assists nature in this matter and covers up the pt^ds so as to give them 
a better start. The peanut, like some other leguminous crops, develops 
nodules upon its roots in which the bacteria that assimilate free nitrogen 
live in symbiotic union with the plant itself. 

Pecan-nut (Ilicoria (Marsh.) Britton; Carya Oliver form is Nuttall). 
—The pecan is a nut which is very much valued and grows, with a most excel- 
lent flavor, in the southern part of the United States. Texas, Louisiana, 
southern Alabama, Mississippi, Georgia, and Florida are the principal regions 
where the pecan grows, although it is cultivated in some instances much 
further north. 

The pecan belongs to the same family as the hickory-nut and is indigenous 
to the United States. It grow^ wild over a large area, extending from south- 
ern Illinois and Indiana to the Gulf. It often forms very large trees in the 
forests. There are several species ^of Hicoria, The fruit of the - pecan 
is especially valued on account of the thinness of the shell and its extremely 
pleasant and aromatic flavor. As is the case with most nuts, it is composed 
chiefly of oil and proteids, the sugar and starch being in minute prop)ortions. 
The composition of the fruit of the pecan, when divested of its h^rd shell' 
is giv^ in the following table: 

Edibik Portion. 


Water, 2 .q j>erccnt 

Protein, lo.^ “ 

F*t,...^ 70.8 “ 

Sugar, ‘starch, etc., « 14.^ “ 

Ash, .• 1.7 

Calories per pound 3,445 


For marketing purjiGses The pecans are now largely grown in orchards, as 
the supply of the wild nyt is uncertain, and its texture and flavor are not so 
fine as the cultivated variety. The cultivated variety may also be grafted 
upon the wild tree with good effects. .The tree begins to bear at four or five 
years of age. A comparative appearance of the wild and cultivated nut is 
sho^^n in the accompanying Fig. 59. The tree, when full grown, is handsome 
in appearance, and is valued as a shade tree as well as a fruit producer. The 
full grown tree is showm in the accompanying Figs. 58 and 60. 

Pine-nuts.— In many portions of the western part of our country pine- 
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nuts axe Consumed largely as food. There are several species of pines yield- 
ing edible nuts on the Pacific coast of the United States and as far cast as 
Colorado and New Mexico. These nuts are articles of considerable impor- 



Fig. 6o.— Fi'M- Grown Pkcan Trkh ,— permission Field C idumhian Museum.') 


tance in the commerce of many of the cities of California. The princljial 
specimens of pine which yield edible nuts are Pinus monophylla Torr. 
and Frem., Pinus edidis Engelm., Pinus sabinmna Dougl. The refuse b 
usually less than 50 percent of the total weight of the nut. 
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Composition of the Edible Portion . — 


Botanical Nani. 

Water. 

• 

Protein. 

Fat. 

Starct 

AND 

Sugar. 

Asb. 

Calories 

Per 

Pound. 

Pinus monophylla 

edulis, 

“ subiniana, 1 

3-8 

1 3-4 

6.5 

14.6 

28.1 

60.7 

61.9 

53-7 

26.2 

17.3 

8.4 

2.8 

2.8 

4.7 

3*327 

3.364 

3.161 


Pistachio. — The nut of the pistachio {Pistachio vera) is used very largely 
for flavoring })urposes and also for food. The tree is a native of Syria but 
has been cultivated in southern Europe for many years. The nut produced 
in America, though larger than the native S>Tian fruit, is not considered 
80 palatable. The pistachio is also grown to some extent in the southern part 
of the United States as well as in California. The kernel of the fruit is green 
in color and has a flavor which in sf)me respects is reminiscent of almonds. It 
is used chiefly in this country in the manufacture of confectionery and ice 
creams. 

Composition of the Pistachio . — 


Water, 

Protein, 

Fat, 

Starch and sugar,.. 

Ash, 

Calories per pound. 


Edible Portion. 
.. 4.2 percent 
..22.3 “ 

..54. 

..16.3 « 

.. 3-2 “ 

■•3.235 


Walnuts (Juf'/ans nigra L.). — ^The American walnut grows wild over a very 
large portion of the country, especially the middle section west of Maryland to 
the l^issLssippi river. The walnut tree is especially abundant along the 
Ohio river, where it forms in the early summer a dense foliage. The trees 
often attain a very great size, reaching a diameter as great as five feet. 
f The ivalnut trees grow only on rich soil, hence, unless the country was very 
hilly and unsuitable for cultjvation, the walftut forests were the first to fall before 
the axe of the pioneer. I^ater the^ demand for walnut lumber completed the 
devastation of the walnut forests, until now very often in the regions where fifty 
years ago the trees were extremely abundant a large walnut tree is rarely 
seen. The walnut lumber ha^ peculiar lasting powers, and on account of its 
natural color and grain is of the highest value for building and ornamental 
^flrposes. The early farmers in the Ojjiio valley made their rail fences out of 
walnut trees! The wild nut grows in a dense kernel and is covered with 
a thick pericarp which is green even at the time when the fruit is ripe. After a 
frost when the fruit naturally falls from tlvs trees the outer covering disintegrates. 
When the nuts are gathered by boys the outer covering is usually beaten off 
with clubs. It contains a coloring matter of a brown or brownish black tint 
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which tht early housewives used for dying homespun cloth. The bark of the 
tree also contains to a gr&ter or less extent the same coloring matter. The 
kernel of the walnut, that is, the tdible portion, is extremely rich in oil and pro- 
tein and has a very pleasant taste. Like other nuts the walnut is best during its 
first winter, since on longer keeping the oil tends to become rancid and the fruit 
unpalatable. 

White Walnut (Juglans regia L.). — Tlie white walnut, commonly known as 
the English walnut, is grown ver^ extensively in France. All the departments 
of south central and southeastern France grow these walnuts as a valued crop. 
The best walnut orchards are at an altitude of from 600 to 900 feet. Only the 
outer or ex[)osed limbs produce j)erfect nuts. In planting the most important 
precaution is to give the trees plenty of room, 15 yards is about the usual dis- 
tance at which they iurc planted. The trees are cultivated and fertilimi with 
manure and commercial fertilizers ever}' two or three years. A bearing or- 
chard of these white walnuts in France is worth from four to five hundred dol- 
lars per acre and may yield a revenue of from seventy-five to one hundred 
dollars a year per acre. The nuts ripen from the middle of September to the 
end of ()cto])er. These nuts are used largely in America as a food, for 
which [>urposc the kernels are carefully extracted in halves, commonly known 
as “walnut halves.” In France an excellent ^ablc oil is expressed from the 
dry nut which for many culinary purposes is valued as highly as olive oil. 
After extraction the oil cake is usckI for stock food. The white w'alnut is 
supf)oscd to have been originally introduced from Persia, though it is com- 
monly known as the English walnut. In the United States the butternut tree 
is commonly known as the white walnut. 

The composition of the kernel of the dry walnut is shown by the following 
data : 

Edible portion: 

Water, 

Protein, 

Fat, 

Total carb)hy<lratcs,. 

Ash, 

As purchased: 


Refuse, 




Water, 



I.O “ 

Protein, 



70 “ 

Fat, ^ .* 



26.6 “ 

Total carbohydrates, 

Ash 



6.7 » 

6 “ 


General Discussion. — A brief description has been given above of the 
principal edible nuts used in tfie United States, accompanied by a statement 
of their chemical composition. The chara'bter of these food products is well . 


2.5 i)orrent 
16.6 “ 

63.4 

]6.i » 

1.4 “ 
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shown by the analytical data. Nuts as a whole are extremely oily sifbstances 
► and contain next in importance as a food mate/lal, protein. Alone they 
constitute an unbalanced ration in which the •fat and protein are abundantly 
present at the expense of the starch and sugar. For this reason an exclU' 
sively nut diet cannot be recommended, as it surely tends to unbalance the 
ratio and to disturb the digestion in the great majority of cases. There 
are doubtless individuals of a peculiar temperament who can thrive on a 
diet of nuts alone, but such a case is excegtional. On the other hand the 
value of the nut as a food is undeniable, both as a nutrient and as a 
pleasant condimental addition to the food. The large percentage of oil in 
nuts also in many cases is Ijcneficial from the well-known effect of oil in pro- 
moting the digestive activities, mechanical and otherwise. Nuts should be 
eaten in as fresh a state as possible, es|jecially those of a. highly oily character. 
Rancidity not only sf)oils the taste but interferes largely with their dietaic 
value. On account of the high amount of oil, nuts are preeminently a heat- 
forming food and thus can be eaten very freely by those engaged in vigorous 
bodily exercise and during cold weather. They also form a food especially 
useful during periods of extreme exertion, since by their combustion they 
furnish abundant stores of heat and energy. 

Many fads relating to food^ flourish in various localities. Among them 
the school of dietetics, which advises a diet solely of nuts, is worthy of men- 
tion. It is true that life cun be sustajned for an indefinite time on a diet of 
nuts alone. If the nuts are sought in the forests and fields the good effects of 
the exercise and outdoor life are to be taken into consideration. There is no 
reason to believe, however, that the general condition of mankind, from a 
dietetic point of view, would be improved by an exclusive nut diet. The im- 
possibility of supplying man with such a food product is also a factor in the 
discussion of the problem that should not be forgotten. 

Food Fads Self-limiting.--Nearly all the vagaries relating to diet are 
self-cori^ctive. Should the human family suddenly adopt as a sole diet any of 
th^ articles so enthusiastically advertised ‘by their partisans, these articles 
would at once so increase in price a^ to be beyond the reach of all but the very 
rich. The choice for the masses would then be between the adherence to a 
theory or starvatiom. That many people would willingly star\'e for devotion to 
a principle is well attestetl by ]iistorical facts. But few would be found to 
keep the faith. We are, therefore, content to receive the good which most of 
Ihftse theories contain and feel no conce^ as to ultimate injury to the race. 

It is a matter of surprise, how^ever, to find that the greater the vagary in a food 
fad*the more extensive the vogue. The appeal of the extreme to the human 
imagination seems at times quite irresistible. Sooner or later, however, the 
errant knight returns to reason and common sense. 



PART VIII. 

FUNGI AS FOODS. 
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Mushrooms. — Certain fungi growing wild or in cultivated soils and 
having an expanded top on a h(K)ded stem are known as mu.shrooms. The 
common form of mushroom (Agariciis campestris L.) grows wild over a large 
portion of the United States. It is esjx'cially abundant in the autumn, grow- 
ing'sometimcs during the night after a warm rain, over large areas. When 
properly cooked it forms a delicious food and condimental sul)stance, highly 
prized by connoisseurs and others. Belonging to the family of mushrooms, 
however, are many poi.sonous varieties which, when eaten inadvertently, 
often cau.se serious illness and sometimes death. For this reason mushrooms 
sold in the ofX‘n market should be carefully inspected by experts authorized 
to see that the poisonous varieties are excluded. It not only requires a good 
botanist, but also one skilled in the practical dilTerentiation of the different 
varieties by physical apj)earance rather than by botanical analysis, to pro[)erly 
separate the poisonous from the edible varieties. 

Historical . — Mushrooms have been, since historical limes, extensively 
used as human food. In a book written five centuries before the Christian 
era, Athen^e, in his “Banquet of Learned Mcn,’^ speaks of the poisoning of 
a mother and her three children by mushrcKims. Hippocrates speiiks of a 
girl who had been poi.soned by mushrooms and who was cured by the admin- 
istration of hot honey and by a hot bath. Theophrastes and Nicandre also 
speak of mushrooms and the poisoning that occurs therefrom. Both, Cicero 
and Horace make reference to mushrooms. Horace advi.ses that Epicureans 
should confine themselves to the mu.shrfX)ms that grow upon meadows and 
refuse to eat all others on account of the danger from poisoning. Ovid also 
makes frequent allusions to mushrooms and speaks of the influence of warm 
rains upon their growth. Tacitus refers to the u.se of mushrooms for fowl, 
and Suetonius, in his “History of the Twelve Cac.sars,” relates that the Em- 
peror Claudius was poisoned*by a dish of mashrooms. It is, therefore, 
dent that from the earliest times mushrooms were extensively used and 
the poisonous properties of some of the varieties understexxi. 

Production of Mushrooms . — As haji already been mentioned, mushrooms 
grow wild over a large area of theHJnited States. They are also cultivated 
very extensively, though not to so great ar? extent as in European countries. 

429 
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The best place for growing cultivated mushrooms is one where the light is 
excluded or diffused and where the temperature re/hains reasonably constant. 
Cellars, caves, and the artificial caverns made by quarrying are peculiarly 
well suited for the growth of different varieties of fungi, such as mush- 
rooms. They grow well in some localities in uncovered beds. 

The art of growing mushrooms is not easily acquired. The directions 
given by the best authorities may be rigidly followed and failure ensue. The 
skill of the grower ap[>ears to be largely intuitive and those who have it succeed 
where theoretical knowledge fails. For cultural purposes, the Agaricus 
campestris is most universally employed. 

SoiL — The soil best suited for the growth of mushrooms is one rich in 
decayed or decaying vegetable matter. Mushrooms are often found grow- 
ing in localities where a log or stump has decayed or where the inorganic 
matter from the manure of cattle or horses has been distributed on the feoil. 
Artificial beds for the growth of mushrooms are made up largely of organic 
manurial substances. 

Spores. — Mushrooms are grown from spores. The mushroom produces 
a brown jwwdery material which consists of almost innumerable simple cells 
of ovate shape to which the tej-m “sf)ore” has been applied. A spore is 
not in the strict sense of the word a seed, but simply a cell which by prolifera- 
tion produces the new fungus. Generally growers do not use these spores 
directly in seeding mushroom beds. Each complete spore, however, is, under 
favorable conditions, capable of proliferation or germination, producing a 
thread-like growth of a spider-web character which penetrates through the 
soil, prepared and manured, upon which a spore is germinated. This spidcr- 
web-like growth, in the common language of mu.shroom growers, is called 
the spawn, more properly called the mycelium of the mushroom. When 
the conditions are favorable, there are formed on the threads of this mycelium 
small nodules, which are the earlier stages of the complete fungus itself. From 
the beginning of this growth until the final production of the mushroom 
two or thred days or even a week may elapse. The earlier periods of this 
growth take place under ordinary circumstances, but the advent of a 
warm rain 01 other extremely favorable conditions causes the budding mush- 
room to grow at an enortnously rapid rate. The mushroom may not be 
said to have a root, stem, end leaf, as is the case with an ordinary green plant, 
but is practically a single organism, assuming different shapes which are 
*raprcscnted by the different varieties ^and species of growth. 

Differing Varieties oj Edible Mushrooms. — There is a very large variety 
of «edible mushrooms differing in form, size, and shape from the Agaricus 
campestris. In the Washington markets there are four principal kinds of 
mushrooms which are found growing wffd in the vicinity of the city. These 
comprise the common m\xshToom-^Agaricus campestris j the horse mushroom— 
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Agoficui frveniw, shaggy mv&hroom--Co^m45 comatus^ and the puff-ball— 
Lycop^don cycuhijorme. • 

Conditions oj Growth , — ^The proper shed or cellars having been selected, 
the first thing to do is to see that the temperature is favorable to the growth 
of the fungi. Temperatures above 60 degrees F., or below 50 degrees F., 
are not favorable to the growth. The best temperatures are from 55 to 58 
degrees. The locality where the mushrooms are grown should be kept very 
damp and the air highly saturated with aqueous vapor. The reason that 
mushrooms grow best in covered places, such as has been mentioned, is due 
to the particularly favorable influence which the even temperature mentioned 
and a practically saturated atmosphere have ujx)n the growth. In locali- 
ties where the changes of temperature are not very severe, mushrix)ms grow 
very well in the open. In the county of Kent, England, I have seen mush- 
rooms growing in the open garden, where, by covering with straw, they flourish 
during the greater part of the year. In the winter time the temperature 
may be kept quite even by the covering so as to yield abundant crops, while in 
the months of August, September, and October they grow in the open in greiJl 
abundance. 

Preparation oj Seed Bed . — ^The seed bed for the growth of mushrooms 
as has already been indicated, is made principally of well decayed stabh 
or stall manure. The manure must be \vell ’fermented, thoroughly disin 
tegrated, and exposed for a sufficient length of time to be in the proper condi 
tion. Mushrooms cannot be obtained \mtil the heat attending the fermen 
tation of manure has entirely disappeared. 

Directions for growing mushrooms cannot be given here, but those whi 
are intending to enter the business should consult the best authorities an< 
begin in a small way until they acquire the necessary skill before commercia 
success can be obtained. 

Growth oj Mushrooms in Prance . — Perhaps in no country has the cult 
vation of mushrooms been carried to such a large extent as in France. Th 
principal industries in France are QDnfined to those regions whe/e artificis 
caves have been made by the quarrying of building stone. The most extei 
sive caverns of this kind exist in the neighborhood of Paris, near Bordeau 
and particularly in the neighborhood of Sceaux. These artificial caven 
are often miles in extent and furnish exceptionally favorable opportunitii 
for the growth of mushrooms. The .soils or manures on which they arc gro^^ 
must be carried into these caverns, and experience has shown that mushnxm 
do not continue to grow well in the same locality, and, therefore, the pla^ 
of growth must be moved from time to time to different parts of the cavi 
The galleries of these abandoned quawies are sometimes of enormous extei 
and are from 30 to 150 feet beloW the surface. They are generally from sev( 
to ten feet high, but occasionally so low that a man cannot stand upright 
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them. In general they are wide enough for two rows of beds MiNth a foot 
way 18 inches wide in the center. Where a mifehroom bed has been well 
prepared and properly seeded, it produces about six pounds of mushrooms 
per square yard. These mushrooms bring, in the market, an average of 
about 15 cents per pound. It Is stated by some authorities that the reason 
the bed ceases to bear after a time and has to be abandoned or moved is 
not because of the exhaustion of the food but is due to the ravages of an insect 
or fly which produces a worm which is fatal to the growth of the fungus. 
At any rate, it is customary to abandon the* beds after they have been bearing 
for six or eight months and to return to them after a year, when they are found 
to again be productive. 

It is not cx[)ectcd that the general consumer will become an expert in 
the selection of mushrooms. Where mushrooms are exposed in a public 
market, it is the duty of the municipal oflicers in charge of food products t6 see 
to it that poisonous varieties are not exposed for sale. It will be of value, 
however, to the reader to have some idea of the general shape of some of 
the more common edible and poisonous varieties. It is generally supposed 
that mushrooms, toadstools, and puff-balls are entirely distinct species and 
that only the mushroom, so-called, is edible. On the contrary, there are 
many edible toadstools and many edible puff-balls, and all three classes of 
fungi belong to the same general family. 

Food Value oj Mushrooms.— The nutritive value of mushrooms is not 
exceptionally high, although there is ^ i)opular opinion to the contrary. Fre- 
quently it has been stated that the mushroom in the vegetable world holds 
a similar position to beefsteak among meats, being particularly rich in diges- 
tible protein. The analytical data which have been collected from numerous 
^sources on the composition of mushrooms do not bear out this popular impres- 
sion”but, on the contrary, show that the mushroom is a food product consisting 
very largely of water and of only very small quantities of protein, fat, and 
carbohydrates. 

The corfiposition of some of the comn^on mushrooms is shown in the fol- 
lowing table (Farmers’ Bulletin, No. 79, Mushrooms as Food) : 
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These Aita may be compared with the composition of the beefsteak: 


Water 6 i.$ percent 

Protein 19.5 - ** 

Fat, 17.0 *• 

Ash i.o “ 


From the above data it is seen that the mushroom does not contain anything 
like the amount of protein found in beefsteak. It has one-third more water, 
one-sixth as much protein, and < 5 nly one-fortieth as much fat. Beefsteak 
contains no carbohydrates except less than one percent of glycogen, while the 
amount of carbohydrates in the musluxwm varies from 1.5 to 3.5 percent. 
It- is evident that the mushroom is principally valuable as a condimental 
substance and not as a food product. 

Distinction between Poisonous and Edible Varieties. — It has already been 
stated that only the expert is able to distinguish between the poisonous var- 
ieties of mushrooms and those that are edible. Even the skilled botanist, 
as well as the expert, may sometimes make mistakes in this matter. Hence 
the only perfectly sure method of protection against the poisonous varieties 
is the eating of only those which are cultivate<l and which are known to be 
free of poisonous pro|)erties. On the other hand, the wild variety, by many 
connoisseurs, is much more highly valued as being more delicate and pala- 
table. It should also be remembered that the cultivation of mushrooms 
is not very widely extended, and if the supply of the wild variety should be 
excluded there would be a great diminution of the quantity which is accessible 
to the consumer. This would be an especial hardship in the United States, 
where mushrooms grow wild over such wide areas and so abundantly and 
where the cultivation of them as compared with some other countries is 
somewhat restricted. There arc some general characteristics by mcaj^s of 
which a distinction can be made between the edible and the poisonous varieties. 

The following rules are given for the rejection of the probably i)oisonous 
mushroom by George Francis Atkinson Studies of American Fun^ — i^oo ’*) : 

“ In the selection of mushrooms to &t, great caution should be employed by 
those who are not reasonably familiar witii the means of determination of 
the species, or those who have not an intimate acquaintance with certain 
forms. Rarely should the beginner be encouraged t^) eat* them upon hw 
own determination. It is best at first to consult someone who knows or t.> 
send first specimens away for determination, though in many cases a careful 
comparison of the plant with the figures and descriptions given in this lx)ol * 
will enable a novice to recognize it. In taking up a species for the first time 
it would be well to experiment cautiously.” 

No Certain Rule to Distinguish tke^Poisonous from the Edible.— ** There is 
no test like the ‘ silver-spoon test * which will enable one to tell the poisonous 
rniichroom from the edible ones. Nor is the presence of the so-called ‘ death- 
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cup* a sure sign that the fungus is poisonous, for Amanita (ksarea has 
this cup. For the beginner, however, there are (fertain general rules, which, 
if carefully followed, will enable him to a^id the poisonous ones, while at 
the same time necessarily excluding many edible ones. 

** ist. — Reject all fungi which have begun to decay, or which are infested 
with larvae. 

2d . — Reject all fungi when in the button stage, since the characters are 
not yet shown which enable one to distinguish the genera and species. But- 
tons in pasture lands which are at the surface of the ground, and not deep- 
seated in the soil, would very likely not belong to any of the very poisonous 
kinds. 

“ 3d. — Reject all fungi w^hich have a cup or sac-like envelope at the base 
of the stem, or which have a scaly or closely fitting layer at the base of the 
stem and rather loose warts on the pileus, especially if the gills are white. 
Amanita ccesarea, however, has a sac-like envelope at the base of the stem and 
yellow gills as well as a yellow cap, and is edible. Amanita ruhescens has 
remnants of a scaly envelope on the base of the stem and loose warts on the 
cap, and the flesh, where wounded, becomes reddish. It is edible. 

“4th. — Reject all fungi with*a milky juice unless the juice is reddish. Sev- 
eral species with copious whije milk, sweet or mild to the taste, are edible. 

5th. — ^Reject very brittle fungi with gills nearly all of equal length where 
the flesh of the cap is thin, especially those with bright caps. 

** 6th. — Reject all Boleti in which the flesh changes color where brui.sed or 
cut, or those in which the tubes have reddish mouths, also those the taste 
of which is bitter. Strobilomyces strobilaceus (Scop.) Berk, changes color 
when cut, and is edible. 

“^jth . — Reject fungi which have a cobwebby veil or ring when young, and 
those with slimy caps and clay-colored spores. 

“In addition, proceed cautioasly in all cases, and make it a point to become 
very familiar with a few species first, and gradually extend the range of species 
rather than* attempt the fy^t .season to efit a large number of different kinds. 
All puff-balls are edible so long^as they are white inside, though some are 
better than others. All coral-like or club fungi are edible.** 

Popular DistmetionhetTieen Toadstools and Mushrooms . — There is a general 
opinion that the toadstool i.^ poisonous and the mushroom is not. There 
is, however, no scientific distinction between the two kinds of fungi, popularly 
« known as toadstools and mushrooms* The distinction is purely an arbitrary 
one. The small toadstools are often as delicious and as harmless as the small 
nftishroom. The small mushroom, on the other hand, may be as deadly 
and as undesirable as the worst spe«:imen of toadstopl. There is danger 
especially to two classes of people in the discrimination between the poisonous 
and edible varieties of mushroofns and toadstools. The first class is com* 
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posed pf ^hose who are practically unaware of the existence of poisonous 
varieties and the second cfass of persons are those who claim to be able to 
tell an edible mushroom from ascertain number of tests or claims which they 
regard as infallible. Both of these classes of persons are aj)t to be deceived 
or injured by dangerous varieties. 

The following ]X)pular signs of distinguishing between the poisonous ahd 
non-poisonous varieties arc pronounced worthless by (ribson (‘H^ur Edible 
Toadstools and Mushrooms and How to Distinguish Thera”): 

“Favorable Signs, 

1. Pleasant taste and odor. 

2. Peeling of the skin of the cap from rim to center. 

3. Pink gills, turning brown in older specimens. 

4. The stem easily pulled out of the cap and inserted in it like a parasol 
handle. 

5. Solid stems. 

6. Must l>e gathered in the morning. 

7. ‘.\nv fungus having a jdeasant taste and odor, being found similarly 
agreeable after being plainly broiled without the least seasoning is i)erfectly 
safe.’ 


“ Unfworahlp Signs. 

8. Boiling with a 'silver sp»)on,’ the staining of the silver indicating 
danger. 

0. Change of color in the fraction of the fresh mushroom. 

10. Slimy or sticky on the top. 

11. Having the stems at their sides. 

12. Growing in clusters. 

13. Found in dark, damp places. 

14. Growing on wood, decayed logs, or stumps. 

15. ('irowing on or near manure. • 

16. Having bright colors. 

17. Containing milky juice. 

18. Having the gill plates of even length. 

19. Melting into black fluid. 

20. Biting the tongue or having a bitter or nauseating taste. 

21. Changing color by immersion in #alt- water, or u[X)n lieing dusted with 
salt, 

“These present but a selection of the more prevalent notions. Taken 
toto^ they w^ould prove entirely safe, as they would practically exclude every 
species of toadstool or mu.shroom that grows. But as a rule the village oracle 
Wses his infallibility upon two or three of fhe above ‘ rules, ^ and inasmuch 
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as the entire list absolutely omiis the only one test by which danger' is to be 
avoided, it is a seven days' wonder that the grewsome toadstool epitaph is 
not more frequent. ” * 

The following tests are regarded as favorable by Gibson: 

1. Avoid every mushroom having a cup or suggestion of such, at base; 
the distinctly fatal poisons are thus excluded. 

2. Exclude those having an unpleasant odor, a peppery, bitter, or other 
unpalatable flavor, or tough consistency. « 

3. Exclude those infested with worms or in advanced age or decay. 

4. In testing others which will pass the above probation let the specimen 
be kept by itself, not in contact with or enclosed in the same basket with 
other species. 

Begin by a mere nibble, the size of a pea, and gentle mastication, being 
careful to swallow no saliva, and finally expelling all from the mouth. If 
no noticeable results follow, the next trial, with the interval of a day, with 
the same quantity may permit of a swallow of a little of the juice, the frag- 
ments of the fungus expelled as before. No unpleasantness following for 
twenty-four hours, the third trial may permit of a similar entire fragment 
being swallowed, all of these experiments to lie made on an empty stomach. 
If this introduction of the actual substance of the fungus into the stomach 
is succeeded by no disturbance in twenty-four hours, a larger piece, the size 
of a hazelnut, may be attempted,* and thus the amount gradually increased 
day by day until the demonstration of edibility, or at least harmlessness, 
is complete and the species thus admitted into the “safe” list. By following 
this method with the utmost caution the experimenter can at best suffer but 
a slight temjxirary indisposition as the result of his hardihood, in the event 
of g, noxious species having been encountered, and will at least thus have 
the satisfaction of discovery of an enemy if not a friend. 

It may be said that any mushroom, omitting the Amanita, which is pleasant 
to the tajte and otherwise agreeable as to odor and texture when raw, is 
probably harmless and may safely be* thus ventured on with a view of 
establishing its edibility. A prt»minent author on our edible mushrooms 
(Mcllvainej applies this mle to all the Agarics with confidence. “This rule 
may lie establi^ed,” he says: “All Agarics — excepting the Amanitae — mild 
to the taste when raw, if they^commend themselves in other ways, are edible.” 
This claim is borne out in his experience, with the result that he now numbers 
over one hundred species among his«habitual edible list out of the three hun- 
dred wRich he has actually found by personal test to be edible or harmless. 
*‘^o numerous are toadstools,” he continues, “and so well does a study ol 
them define their habits and habitats, thaj the writer never fails upon any 
day from April to December to fir^ ample supply of healthy, nutritious, deltcaU 
toadstools for himself and family,^* 
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** In gaiicring mushrooms one should be supplied with a sharp knife. The 
mushrooms should be carWully cut off an inch or so below the cap, or at 
least sufficiently far above the giound to escape all signs of dirt on the stems. 
They should then be laid gills upward in their receptacle, and it is well to 
have a special basket, arranged with one or two removable Iwttoms or hori- 
zontal partitions, which are kept in place by upright props within, thus reliev- 
ing the lower layers of mushrooms from the weight of those alxjve them. 
Such a basket is almost indispensilje. 

“Before preparing mushrooms for the table, the specimens should l)e care- 
fully scrutinized for a class of fungus specialists which we have not taken 
into account, and which have probably anticijxited us. The mushr<x)m is 
proverbial for its rapid development, but nature has not allowed it thus to 
escape the usual penalties of lush vegetation, as witness this swarming, scjuirm- 
ing host, minute grubs, which occasionally honey-comb or hollow its entire 
substance ere it has reached its prime; indeed, in many cases, even U'fore 
it has fully expanded or even protruded above ground. 

“Like the carrion flies, the l)ees,and wasps, which in early times were believed 
to be of spontaneous origin — flies being generated from putrefaction, bees 
from dead bulls, and the martial wasps from defunct “war-horses” — these 
fungus swarms, which so speedily reduce a fair specimen of a mushroom to 
a melting loathsome mass, were also supposed to be the natural progeny 
of the ‘poisonous toadstool/ But science has solved the riddle of their 
mysterious omnipresence among the fungi, each ])articular swarm of grubs 
being the witness of a former visit of a maternal parent insect, which has 
sought the budding fungus in its haunts often before it has fully revealed 
itself to human gaze, and implanted within its substance her hundred or more , 
eggs. To the uneducated eye these larvic all appear similar, but the si)ecial- 
ist in entomology readily distinguishes between them as the young of this 
or that species of fly, gnat, or beetle. 

“As an illustration of the assiduity with which the history of these tiny 
scavenger insects has been followed by science, I may mentiorf that in the 
gnat group alone over seven hundred species have been discovered and scien- 
tifically described, many of them requiring a powerful magnifier to reveal 
their identities. • # 

“Specimens of infected or decaying mushrooms preserved within a tightly 
closed box — and, we would suggest, duly quarantined — will at length reveal 
the imago forms of the voracious larvfig; generally a swarm of tiny gnats tr 
flies, with an occasioral sprinkling of small glossy black beetles, or. perhaps 
a beautiful indigo-blue insect half an inch in length of most nervous habit, 
and possessed of a long and very actjve tail. This insect is an example of 
the curious group of rove-beetles — staphylinus — a family of insect scavengers, 
many of whose species depend upon the fun|;i for subsistence. 
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**Evcn the large woody growth known as ^punk^ or touclAvood, so 
frequently seen upon decaying trunks, is not Spared. A huge specimen 
in my keeping was literally reduced to dust by a single species of beetle, 

“Considering the prevalence of these fungus hosts, it is well in all mushrooms 
to take the precaution of making a vertical section through stem and cap, 
excluding such specimens as are conspicuously monopolized, and not being 
too critical of the rest, for the over-fastidious gourmet will often thus have 
little to show for his morning walk. I hgve gathered a hundred specimens 
of fungi in one stroll, perhaps not a quarter of which, upon careful scrutiny, 
though fair of exterior would be fit for the table. The fungus hunter par 
excellence has usually been there before us and left his mark — a mere fine 
brown streak or tunnel, perhaps winding through the pulp or stem, where 
his minute fungoid identity is even yet secreted. But we bigger fungus 
eaters gradually learn to accept him — if not too outrageously promiscuous — as 
^ a natural part and parcel of our Hachis aux Champignons, or our simple 
mushrooms on toast, even as we wink at the similar lively accessories which 
.sophisticate our delcctal>lc raisins, prunes, and figs, to say nothing of prime 
old Rochefort ” (pages 33-34). 

E. Faupin, the author of the ^tork “Les Champignons Comestibles et Ven^- 
neux,^^ gives some valuable hints respecting the confusion of edible and ])oison- 
ous varieties of mushrooms. He also says that the so-called rules which are often 
formulated to distinguish the good^ mushrooms from the bad are nearly all 
misleading. If they are applicable in a few particular cases they surely are 
not in all, and consequently ought to be judged as of no value. For instance, 
it has been commonly said that the mushrooms whose flesh changes color 
rWhen exposed are poisonous. This is true for certain kinds but it is not 
true for others. There are, indeed, some mushrooms whose flesh undergoes 
an alteration when it is exposed and which are, nevertheless, of most excellent 
quality. As an example of this, the variety known as “delicious lactaire’^ 
may bp cited. On the contrary there are other kinds whose flesh remains 
white on exposure and which are decidorlly poi.sonous, as for example Awm- 
nila citrina Pers. It is also said that a mushroom whose stem is surrounded ' 
by a ring is to be considered edibfe. Tnis indication is altogether deceptive. 
Some of the most poisondus varieties have well formed rings. It is also 
misleading to credit tfie action of the juice of the mushroom in coloring a 
piece of silver. It is said that those mu.shrooms whose juice blackens silver 
,afe poisonous, while those which do ^ot are harmless. This perhaps is the 
most dangerous of all the rules to go by, as some of the most poisonous varieties 
wcmld be admitted on this test. It is also misleading to suppose, as is com- 
monly the case, that mushrooms which ^re attacked by insects, larvae, etc., can 
be eaten without danger. Likewise misleading is the general opinion that 
mushrooms whose odor is agreeable or which have no appreciable odor arc 
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not poisonous. It is high time to eradicate these misleading notions and to 
let the people know with •certainty that aside from the botanical character 
there does not exist any particular sign nor any particular means of affirming 
that a given mushroom is edible or }K)isonous. Science alone, therefore, 
has the sole power of teaching to distinguish the ix)isonous from the non- 
poisonous varieties. For many years attempts have been made to popularize 
the science which will give to the j^eoplc the desired information, but in spile 
of these efforts the number of ca^es of |H)isc)ning docs not seem to diminish, 
and why? The resjxinse is evident. It i^ because the efforts which have 
been made by mycologists have not yet been appreciated by the mass of 
people, and because it has not yet been |>osNible to point out to the public 
at large the poisonous s|)ecies. I'he number of species of jxnsonous mush- 
rooms which are capable of causing death i^ happily not very great. The 
Amunitds and the Volvarias are almost exclusively the poisonous slides. 
Let it be understood, therefore, by the }>eople that there do exist mushrooms 
which are capable of killing. If the j>eople desire to ])lace themselves out 
ot danger let them begin by learning the>c varieties. Their numl)er is very 
limited, as there are only five or six species at most, When they are well 
known it will be very easy to distinguidi them and to recognize all others 
as edible. Following is a list of the mo>t })oisonous mushrooms known, and 
all that are likely at any time to produce death* 

Amanita phalloides Fr. 

** citrina Pers. 

“ vema Bull. 

“ virosa Fr. 

Vnlvaria gloiocephala, var. speciosa (Fr.). 

Amanita muscaria (L.) Pers. 

“ pantherina DC. 

Lactarius torminosus (Schaeff.) Fr. 

“ rufus Fr. 

“ zonarius (Bull.) Fr. 

“ pyrogalus (Bull.) Fr, 

Russula emetica Fr. 

“ queletii Fr. 

“ foetens (Pers.) Fr. 

Boletus felleus Bull. 

** satanus Lenz. 

“ erythropus Cke. 

“ luridus Schaeff. 

Entoloma lividum Bull. 

The Most Poisonous of Mushrooms . — ^The most poisonous of the common 
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mushrooms is known as Amaniia verna Bull. *So active is its pck^n that 
this variety has become known as the "deadly Amanita.^' 

T3^pe8 of Edible Mushrooms. — While it Js quite impossible for a manual 
of this kind to give any directions by which a person, not an expert, may make 
certain distinctions between the edible and poisonous varieties of mushrooms, 
it is thought advisable to give a fair technical illustration of the two classes. 
The common mushroom, Agaricus aimpestrisj is shown in the accompanying 
Fig. 6i, — three-fourths its natural size. The second specimen from the left 
is young and is in a state of development known as a button. The figure 
at the extreme left is a larger specimen, showing the slightly checked surface 
that sometimes occurs in this species. In fresh specimens the surface is 
white, but various shades of light brown, either checked or plain, are often 
found. The specimen at the right shows the gills on the lower surface of 



Fig. 6i.-*'Common ^ V ^ Hv , ooM , Aji : aricuscamftrstris . F.diblh. (Threk-fourths Natural Size.) 
— (/■ y. Cuvillt\ Circular /Vo. jj^ Jhvtswn of Hot any, Department of Agriculture.) 


the cap. These gills in a newly expanded mushroom, fresh from the field, 
are of a^beafitsful delicate pale pink color, often with a touch of salmon. In 
the older samples the gills turn to a light brown and finally almost to a black 
color. This discoloration is chiefly due to the development of almost innu- 
merable spores frpm which* new plants are propagated. If the stem of a 
common mushroom be Ijroken off and the cap be laid gills downward on a 
piece of white paper, the spores will drop off and after a few hours will appear 
as % brown dust. The usual diameter qf full-grown specimens of this variety 
of mushroQm is from li to 3 inches, though many smaller and many larger 
samples are found. 

This variety of mushroom is the pringpal one which is exposed upon the 
markets of Washington. They are especially abundant in the autumn aftar 
copious rains often succeeding th^ usual period of drought in that region. 
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October, *i| the banner month* for this variety of mushroom. The mycelium 
from which the autumn mushroom grows is formed in the 'spring, and after 
the dry period of summer the lit^e spheroid granules formed upon the myce- 
lium are capable of absorbing the moisture of the warm autumnal rains 
and rapidly expand to<^the full-grown mushroom. After all the conditions 
of growth are fulfilled it usually requires only a single night for a button to 
push through the surface of the soil and expand its cap. Mushrooms are 
particularly obnoxious to the ravages of insects, and it is always advisable 
that they should be gathered and eaten immediately after they are formed. 
The insect larvae attack the mature mushroom, travelling up through the 
stem into the oip, and decomposition rapidly follows. 

It is easy to determine whether a mushroom is wormy or not by breaking 
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Fig. 63.— Edibi K Mtshrooms (/tj^arirus SchaeR.).— (F, F. Coyille) ^ 


off the stem close to the cap and observing if there arc little holes through 
which the larv’ae have passed upward into the cap. The common* mushroom 
occurs most frequently on lawns and in pastures, t\nd e.specially in neglected 
fields where weeds have been succeeded bj^a scant covering of j^ass. Some- 
times during the spring and summer, as well as ip the autumn, the common 
mushroom is found upon the market. These mushnooms usually are pro- 
duced upon the garbage dumping grounds hear the city. The garbage 
and refuse from the city furnish the manurial conditions required for a speedy 
development of the mushroom from the mycelium. 

The Horse. Hushroom {Agaricus arvensis Schaeff.). — This variety^ of 
mushroom Ls also one which grows in great abundance in the neighl)orhood 
of Washington and in other latitudes affording a similar environment. This 
specimen is in many respects like Agariws campestris but the surface of 
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black glazed gaper. The fairy ring mushroom is one of the commonest 
species which grows on the lawns in Washington and vicinity. As many 
as twenty of these fairy rings have been fouijd on the grounds of the Depart- 
ment of Agriculture in one season. In the earlier days, when superstition 
was more rife than at present, these rings were supposed to mark the places 
of the dances of the fairies. Another fanciful cause assigned for the pro- 
duction of the rings was that it was due to the effect of lightning striking the 
ground and burning the grass in a circle^ and thus favoring the growth of 
fungi. Investigations, however, show that the fairy ring is due to a peculiar 
way in which the mycelium is produced, /. e., beginning at a central point 



Fig, 64,— Fairy* 1 ?ino Formfo by Afarasmins orradrsfAS Ediblk MrsHROOM.— (CV»z/i//<r, Circular 
• /j, Dnnswno/ Huiany.) 


and growing iftiiformly in all directions a few inches a year. After a while 
the central portionj being older, begins to die, and thus a small circular band 
is formed which each year incr^ses in size, growing regularly on the outside 
and dying as regularly on the inside. The fairy rings are not always com- 
pieft circles, — they are sometimes brc4ten and often are crescent-shaped. 
This variety of mushroom is quite permanent, does not tend to decay as 
mpidly as some, and resists better than most varieties the attacks of insects. 
They, however, are very small as compaitd with the other common varieties. 

Puff-balls.'—A typical mushroom^ known as the puff-ball is the variety 
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Lycoperdon cyathijorm Bose. The puff|j)all is so plain in its form 
that a description of its apjkarance is difficult. Usually the outside is colored 
brown and the covering is moro or less irregularly checked, the white color 
of the interior showing between the darker, elevated areas. When still 
quite young the flesh is solid, of a milk-white color, and apparently quite 
dry. After two or three days it becomes soft, has a yellow tint, and acquires 
a watery and later an amber-colored juice as it continues its development 
through to the later stages. If tlje mushroom remains ungathered, the inte- 
rior dries up into a fine brown powder which is projected into the air when 
pressed by the finger. It is often blown away by the wind. Wlien the fun- 
gus reaches this stage of decay it is very commonly known as “the devil’s 



Fio. 65.--PUKF-BALI-, Lycoperdon cvathiformr. Top Vikw. Edibi.k. (Thrkk-pourthb Natural 
S iZK.) — (CoviUf, dtcular jj, Utviston oj liolany.) 

snuff-box. ” Finally the spores amd other dust-like bodies art blown away, 
and there is left only a dry and leather^ framework. In the latter stages 
the puff-ball is not regarded as edible, not because of its b^ing poisonous, 
but on account of its dry and leathery consistency. In, the neighborhood 
of Washington puff-balls are found commonly in the autumn on lawns and 
in gardens, and especially on vacant lots where the soil has remained un- 
cultivated and been closely grazed ^by cattle. The puff-ball also tendg ^o 
grow in a fairy ring form, and in the circular area in which it grows the grass 
is likely to be darker in color, showing the existence of a richer soil. #It is 
only while the interior of the puff-bjill is still solid and white, with something 
like the texture of cheese, thatlt has its highest edible value. 

Cepe {Boletus eduJis Bull.). —This variety of mushnwm is one of the most 
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highly es^med, especially in the south of France.. It is large ind has a 
very large, half -pear shaped stem. The flesh of •this variety of mushroom is 
white and quite firm in the young mushroom^ but becomes softer with age and 
assumes on the outside a wine tint. It grows, especially in the late summer 
and through the autumn, wild in the forest. In the extreme south of France 
it sometimes appears as early as April. (“Nouvel Atlas de Champignon,’^ 
Paul Dum^, page 45.) (‘The Mushroom Book,” by Nina L. Marshall, page 
109.) The cap is usually from four to inches in diameter and is a gray, 
brownish -red or tawny-brown in color. 



’ •• . 

FiO. 66.— Amanita (Fulu-crown)? (One-halp Natural Size .)— Circular n.Divtsum 


The Fly Amanitfi {Amani^ muscaria (L.) Fr.).— This is one of the very pois- 
onous varieties of musfirooms. In the illustration the fully matured mush- 
room is shown at one-half its natural size. This is the most common poisonous 
puphroom which grows in the District o| Columbia and other nearby localities. 
The point? especially to be noticed are the bulbous enlargement at the base 
c# tie stem, breaking into thick scales above, the very broad drooping ring* 
near the top of the stem, and the corky particles loosely attached to the smooth, 
glossy upper surface of the cap. The stem, g*ills, and the spores are white, 
the corky particles commonly of a •buff color, but sometimes varying almost 
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to white. •The glossy upper surface of the cap, beneath the corky particles, 
varies from a brilliant red orange-yellow, buff, and even white. Commonly 
in the vicinity of Washington the coloration is orange in the center, shading 
to yellow toward the margin. Brilliant red ones are rarely seen in this locality, 
but white ones are not infrequent, especially late in the season. This was the 
variety of mushroom that lately caused the death of a well known man in Wash- 
ington. This j)oisonous variety is one of the largest, handsomest, and most 



Fig. 67.— Fly Amanita BnrTONS {Amanita mnscafifl), (Natural Sizk.) 


dangerous of mushrooms, and is one whose poisonous character has been most 
fully studied. It is abundant in the vicinity of Washington in the fall, growing 
chiefly in the pine woods and, especially, in the localities which have been 
frequented by hogs. The chief active poisonous principle of the fly atnamia 
h an alkaloid called muscarine, but q^her poisonous substances whose exact 
nature has not yet been discovefed also occur in the plant. 

When this variety of mushroom is reduced to a paste and exposed where 
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it can be eaten by flies the latter are readily poisoned, and hence tfle-^ommon 
mmt oi jly amanita,'* f 

Symptoms of Mushroom Poisoning. — The symptoms of poisoning 
from the jly amanitay as deduced from a number of cases, are varied. In 
some instances they begin only after several hours, but usually in from one- 
half to one or two hours. Vomiting and diarrhea almost always occur, with 
a pronounced flow of saliva, suppression of the urine, and various cerebral 
phenomena, beginning with giddiness, lo^is of confidence in one’s ability to 
make ordinary movements, and derangement of vision. This is succeeded 
by stupor, cold sweats, and a very marked weakening of the heart’s action. 
In case of rapid recovery the stufior is short and usually marked with mild 
delirium. In fatal cases the stupor continues from one to two or three days, 
and death at last ensues from the gradual weakening and final stoppage of 
the heart’s action. 

Treatment for Poisoning. — The treatment for poisoning by Amanita 
miiscaria consists primarily in removing the unabsorbed portion of i)\t Ama- 
nita from the alimentary canal and in counteracting the effect of the muscarine 
on the heart. The action of this organ should be fortified at once by the 
subcutaneous injection, by a •physician, of atropin, in doses of from one 
one-hundredth to one-fiftieth of a grain. The strongest emetics, such as 
tartarized antimony or apomorphin, should be used, though in case of pro- 
found stupor even these may not produce the desired action. Freshly ignited 
charcoal or two grains of a one percent alkaline solution of permanganate 
of potash may then be administered in order, in the case of the former sub- 
stance, to absorb the poison, or in*case of the latter, to decompose it. This 
, should be followed by oils and oleaginous purgatives, and the intestines 
should be cleaned and washed out with an enema of warm water and 
turpentine. 

Experiments on animals poisoned by the fly amanita and with pure mus- 
carine^show very clearly that when the heart has nearly ceased to beat it may 
be stimulated to strong action almost instantly by the use of atropin. Its 
use as thus demonstrated has been the means of saving numerous lives. We 
have in thisc alkaloid an almost perfect physiological antidote for muscarine, 
and therefore in«such cases of poisoning its use should be pushed as heroically 
as the symptoms of the case will warrant. 

The presence of phallin in Amanita muscaria is p)ossible and its effects 
, should be looked for in the red color of the blood serum discharged from 
the intestines. (Circular 13, Div. of Botany.) 

iRemoyal of the Poisonous Principle.— In some parts of Europe the 
fiy amanita is soaked in vinegar and, then is eaten with impunity. Some 
of the colored people in Washington and vicinity are acquainted with this 
method of treatment, and the practice of soaking these fungi in vinegar and 
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then eathjg them is not uniftiown, though the majority of coloreti women 
in the markets who deal in nwshrooms look upon this specie with unrestrained 
horror. ^ 

The poisonous variety is denatured as follows: The stem is well scraped, 
and the gills are removed from the cap and the up]^r surface peeled off. The 
mushrooms prepared in this way are boiled in salt and water and afterward 
steeped in vinegar. They are finally washed in clear water and then cooked 
in the ordinary manner and eaten without any injurious results. It is not 
recommended, however, that a mushroom which contains so much deadly 
poison should be eaten at all, even after a preparation of this kind. Any 
carelessness in the preparation or any failure to carry out the process com- 
pletely would result fatally. 

Canned Mushrooms. — The canning of mushrooms is an industry of large 
magnitude, especially in France. The young, unexpandcd mushrooms in the 
form of buttons are those which are usually subjected to the canning process. 
Mushrooms are brought to the factory where they are cleaned and scrapeci, 
the stem cut to a proper length, thoroughly washed in several washings of 
clean water, and taken to a sulfuring furnace where they are exposed to the 
fumes of burning sulfur for some time. The purpose of this treatment is 
to bleach the mushroom and make it as white as possible. Decayed or 
deformed Imttons are not included in the cans ftf highest quality. The pre- 
pared mushrooms are then placed in cans, usually of tin, and preserved by 
subjecting them to a temperature at or afxwe boiling water until thoroughly 
sterilized. Mushrooms are also preserved by desiccation. 

Canned Pieces and Stems of Mushrooms.— The imperfect ])ortions, 
the pieces which are cut away, and other fragments of the muslinxmi, result- 
ing from the j)rcparation of the product described above, are treated practically 
in the same manner for sterilizing ])urposcs and are sokl to the trade \Tnder 
various names, the most common of which is Champignons d’ Hotel. They 
also frequently appear under the name of Champignon Choix and other 
deceptive labels. ^ 

Adulteration of Mushrooms. — There is no Vlulteration practiced of 
fresh mushrooms unless the occasional dfccurrencc of poisonous varieties 
may be so considered. It is evident, however, that^he introduction of poison- 
ous varieties is the result of carelessness or mistake anti not for any purf)ose. 
Neverthele.ss a most exacting su|)ervision over fhe preparation of fresh mush- 
rooms for the market should be required, and any failure to exercise this cage 
may be considered as resulting in adulteration or depreciation of the character 
of the product. , 

In canned mushrooms the presence of sulfurous acid may be regarded as 
an adulterant, and such a substance, l)elieved to be inimical to health, is not 
necessary in the preparation of the goods. Jt is quite certain that the public 
to 
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tftste would soon adapt itself to an amber- or brdwn-colored product Jn canned 
mushrooms and value it as highly as the buttons which are white. Since the sole 
purpose of the use of sulfur is for bleaching, thp end secured scarcely justifies the 
means. It is claimed, naturally, that the use of sulfur is also a safeguard in secur- 
ing a better keeping of the product, but such an adjunct for keeping purposes 
is only necessary when the sterilization is not complete. It is to be hoped 
that the day will sof)n come when mushrcKjms bleached with sulfurous acid 
shall no longer be found upon our market. The use of other preservatives 
than sulfurous acid has at times been pract[ced,but it is not believed that there 
are many cans of mushr(K)ms offered upon the market which contain any 
chemical preservatives whatever save the sulfurous acid above noted. Since 
the canned mushrooms are valued principally as a condiment, the inclusion of 
imperfect or partially decayed or malformed buttons is extremely unusual. 
The buttons are separated into sizes of a[>proximately the same magnitude, 
so that a can of the product is uniform in size as well as in quality. The 
customer may be reasonably certain that he is getting a good, young, care- 
fully selected product, free from disease and from accidental impurities w'hich 
might render the protluct unwholesome or unpalatal^le. 

Tniffles. — The truffle has bqen known almost, if not quite as long as the 
mushroom as an edible delicacy. The use of truffles in France became 
very common during the i4th‘ century, but on account of their high price they 
remained for a long time a luxury and not a general article of commerce. 
It is only within the 19th century, after 1840, that their consumption became 
general. The truffle belongs to the botanical family Tubcracea‘. 

The propagation of truffles is similar to that of mushrooms, by spores, 
which first give rise to a mycelium which furnishes the nutrients for the tubercle 
"during a certain time of its early growth. In the cultivation of the truffle, 
artificially, it is necessary to make use of a forest or some similar artificial 
covering. If trees are planted especially for the development of truffles it 
requires six or eight years growth before the cultivation of truffles is successful. 
The truffle grows very readily in the shi^de of nut-bearing trees and in the 
shade of the oa).. The mycelium does not produce truffles until after several 
years of vegetation. When it oneV begins to fructify and produce the truffle 
it continues tc bear for m?ny years. The truffle, like the mushroom, grows 
rapidly. At first, as has already been stated, it is nourished by the mycelium, 
but when this is exhausted it is nourished by absorbing the nutritious elements 
frpm the sell and air. When it reaches maturity and its spores are well 
^formed the truffle acquires its maximum of aroma and palatability. After it 
ha§ reached maturity it can remain a certain time in the soil without being 
changed. However, after a time it is rapidly decomposed and its tissues 
become the seat of various chemical reactions or it is devoured by insects. 
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Cultivation oj Truffles. — TI?e truffle may only be grown in the midst of 
very favorable conditions of climate, altitude, mellowness of the soil, moisture, 
and proper shade. The planting of truffle trees serves as a vehicle for the spores 
which are later to give birth to the mycelium which itself produces the truffle. 
The spores of the truffles usually reach the forests in which they are grown 
by natural means without Ijeing jKirticularly planted. Sometimes, however, 
the spores are carried directly to the soil where the new croj) is to be grown. 

Geographic Disirihution . — The truffle, like the mushnx^m, is spread over 
all parts of the earth. In Kuro|)e it is es|)ccially abundant in France and 
Italy. The ])rovinces in France where it grows in greatest abundance are 
Provence, Dauphind, Langueckic, and Perigord. 

Principal Vari flies , — The varieties of truffles are not so numerous as 
mushrooms, of which pcThaps a thousand ditlerent varieties are known, 
but still they arc sufflciently numerous. One of those frequently cultivated in 
France is known as trufflesof Pdrigord {Tuber melanosporuni Vittail.). It grows 
best under the shade of a growing walnut or a young oak. 'Fhe tubers of 
these plants, which are the i)art valuable for food, may weigh from 6o to 500 
grams. Other botanical varieties which are much cultivated arc T uher briimak 
X’ittad., Tuber (tslivum Mich., 7 'uber magnaluu Vittad., and many others. 

Harvesting of Truffles . — The truffle C(»mes into )>roduclion from the sixth 
to the tenth year after })lanting the appropriate forest trees. It is easy to 
determine the year when the harvest should begin, since during the j)recciling 
year there is found in the soil some hy]>ogican mushrooms whiclr may b<‘ 
considered as precursors of the truffles. Moreover, the soil under the tree 
becomes practically free of all vegetation. .The truffle ripens from November 
to April, according to its variety. It is important that it should not be har- 
vested cxce})t at the period of complete maturity. For harvesting j)urposes 
certain animals are made use of, such as the dog and hog. 'D^esc animals 
have a delicate smell in these matters and only bring out of the soil the ri[)e 
truffles while they leave the others. Man is not able to make this nice di''- 
tinction, and harvests all indiscriminately, from which there r^sCilts great 
financial loss. In the harvesting of truffles the ground should be gone over 
about once in eight days in order that the tubercles may be secyred during 
the whole winter at the proper time of maturity, \\ihen the tryffles arc devel- 
oped the soil above them is hilled or cracked, especially after rains. These 
are the places which are selected for the harvesting when it is done by the 
hand of man. ^ • 

Harvesting by Means of Flies . — ^When the weather is w^arm and clear there 
is seen above the place where the tubers are lying, a multitude of Hies, — these 
mark the pla.ce where the harvest shoyld be made. The best time for this 
kind of a harvest is about nine 'o’clock in the morning. Good results are 
not obtainable from this sign except when the stm rises clear and becomes 
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Afterward warm. In order to find the flies the husbandinan st^ps down 
near the surface of the soil and looks horizontal^ over it. The colonies of 
flies are thus easily distinguished, and below' each one of these colonies the 
truffles are found. This is also an ineffective method because only the over- 
ripened tubercles attract the flies while those in their very prime are not thus 
marked. 

Harvesting with Hogs . — The utilization of hogs for harvesting purpK>ses 
is by far the best and most economical jnethod. It is employed especially 
in P^rigord and Midi. The harvesting can be either in the morning or after- 
noon. The hogs which are used for harvesting should be previously well 
fed in order to prevent them from eating the truffles which they dig out 
of the ground. Each animal is led with a rope. As soon as the hog 
gets the scent of truffles it iK)unces upon them and rapidly uncovers them 
with its snout. When the weather is favorable a hog can easily smell 
a truffle at a distance of 150 feet. As soon as the animal has brought the 
truffle to the surface instead of allowing him to eat it he should be recompensed 
by giving him some suitable food such as maize. If this little attention is ne- 
glected the animal soon becomes discouraged and refuses to w ork any longer. 
Before leaving the spot the hog assures himself that no other truffles are con- 
tained in that neighborhood. When the hog becomes very tired he walks very 
slowly and with his mouth open. It is then necessary to give him a period 
of rest before continuing the harvest. If the search for truffles does not 
bring good results the animal becomes morose, indolent, and refuses to obey. 
Sometimes when the hog is hungry and wants to eat the truffles it is necessary 
to give him a smart blow on the siiout with a stick. A special race of hogs 
, is u.sed in this harve.sting whose parents have also possessed the .skill, and thus 
it becomes hereditary. A good hog is able to engage in the harvesting from 
the age of two to 25 )ears but they do their best work at three or four years. 
A single animal may be able to harvest from six to 40 pounds of truffles 
per day, according to their abundance in the .soil. This class of hogs have 
a very highValue, and arc often sold in the .south of France for this sole pur- 
pose at from $30.00 to $70.00 per head. 

Han'estiHg with the Dog. — l^ie dog, is also employed in regions where 
truffles are produce<i, and especially in those regions where the yield is not 
so great and wfflere tfie area ta be gone over is very large. The dog is used 
especially in the Dauphin^, Champagne, Bourgogne, Provence, and Langue- 
, ckx:, and also in the neighborhood of Paris. These dogs are trained, as in 
the case of hogs, especially for this purpose and should be rewarded when 
a •find is made, in the same manner as the hog. This recognition of their 
services should never be forgotten if ^nimals of the greatest skill are to be 
secured. The dog, as is the case with the hdg, locates the truffles by the scent 
and digs with his four paws until the truffles are laid bare, — the husbandman 
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then draw% them out of the soil with long forceps. The hog is preferable 
to the dog because it does Ihe whole harvesting itself, whereas in the case of 
the dog the husbandman must fiaish the operation. 

The yield of the truffle farm is naturally extremely valuable, varying with 
the relative abundance of growth and character of the soil itself. Some- 
times the yield drops as low as five fxiunds per acre and .sometimes rises as 
high as 70 pounds per acre. The average price o( truffles is $2.00 per 
pound. The largest yield is found in the truffle farms from the tenth to the 
twentieth year. 

Properties of Trufjies.—li is difflcult to describe the pro]>erties of truffles. 
They are, when prepared for the table, black, rather Jirm in desh, and have 
a distinct and most agreeable ixior and taste. A gcKMl truffle is extremely 
firm and resists the ordinary pressure of the finger. If it is soft it shows 
that it is lacking in its best characteristic. 

The size of the truffle has a markeil influence upon its value because the 
small truffle loses a large part of its weight in the jireparation for eating. 
Truffles of gO(xl size are those which weigh from 40 to 50 grams, those of 
first choice weighing from 60 to 100 grams. After the truffle jiasscs 100 
grams in weight the increased weight does not proportionately increase the 
value. The truffles which come from light soil are considered superior to 
those which come from rich .soil. If the soil contains a large quantity of iron 
the truffles are usually of finer quality. Ajl truffles arc not black, though the 
best ones, like those of Pdrigord, are black. Others are gray or brown. 

Adulteration oj Truffles . — Commerce in truffles is the subject of considerable 
fraud on account of the very high jirice of the genuine article. The princi- 
pal adulterations are the mixture of the inferior or imperfect varieties with 
the choicest or best varieties. This adulteration is easily di.scovcred by 
making a careful examination of the tubercles individually. Another fraud 
which is very much practiced is the intnxluction of soil into the cracks or 
crevices in order to increa.se their weight. This adulteration, of course, is 
easily discovered by anyone who pro|Xires the truffles for the tabte.* Another 
form of adulteration is the mingling with the rijx; truffle of those which have 
not reached maturity. The unripe tuberefes have very little flavor or taste 
and are thus easily di.stinguishcd from those which are. mature. Also 
practiced is the pressing together with .some kind of a glue of a number of 
smaller truffles in order to form a large ma.ss, as if it were an entire truffle, 
and thus securing a larger price. This also a fraud easily discovercfl. Still 
another form of sophistication is the production of artificial truffles made 
from potatoes and especially those which are partially spoiled which are 
colored in imitation of the truffle itself Only those who are ignorant of the 
texture of the truffle can be deceived by this gross imitation. Another form 
of adulteration is the .sale of the truffle ciJraing from regions les.s esteemed 
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for their products for those of other more esteemed regions as fdr *insta,nce, 
the sale of truffles from Sarladais or from Domfne for those of P^rigord. 

Preservation oj the Truffle During Transit . — For the purpose of keeping 
truffles in good condition during transit they may be placed in moss, fine 
sand, or powdered chalk. They can be ke[>t in this way for a few days 
during transit, but should not be long preserved in this manner. Truffles 
may also be preserved indefinitely by sterilization. It is necessary to do 
this whenever they are to be sent over lo»g distances or kept for a long time. 
The methods of sterilizing are not different from those described for ordinary 
vegetables. Truffles are also preserved by desiccation, but in this case they 
lose something of their odor and taste and are not so highly esteemed. Finally 
the truffles are .sometimes jireserved by cooking them and preserving them, 
in wine or olive oil. (Raymond Urunet, “Manuel Pratique de la Culture 
des Champignons ct de la Truffc.”) 

Food Value of Fungi.— While the musliroom and the truffle are the prin- 
cipal fungi used as focxl they are by no means the only kinds. Their value, 
as has already been indicate<l, is rather condimcntal than nutritive. Those, 
however, who have eaten fresh or well preserv’ed mushrooms or truffles, 
cooke<l in the best style of thl* culinary art, are fully acquainted with their 
value. The fear of fxiisonin^ docs much to restrict the use of the wild mush- 
rooms. The fields and forests are full of many varieties of these fungi, espe- 
cially in the autumn. Very few o/ the varieties are jx)isonous, but the con- 
sen'ative gourmand hesitates to consume the fruits of his own activity as a 
collector. In the hills of the Blue Ridge Mountains near Harper’s Ferry I 
have seen large areas of the forest almost covered with these growths in August 
. and September, but the courage leading to their consumption was wanting. 

In order to guard against any danger in the consumption of fungi of this 
kinrf it is highly desirable that .some more certain index of innocence be avail- 
able than mere appearance. Kxjieriments might be made to see whether the 
extract of the sample would poison flies when fed mixed with some sweet sub- 
stance whidh would encourage consum|)<ion. Kven a small chicken or other 
small domesticated animal could Jie fed a considerable quantity of the sample 
and the result awaited. Such precautions would largely or entirely prevent 
the very seriou.s consecjuehccs of ingesting |)oisonous varieties. If such pre- 
cautions are not used the quantity of a mushroom of unknown character con- 
sumed should be limited to a very small amount. This would avoid the danger 
i. of a fatal result. The best of all precautions, however, in the presence of 
strange varieties of mushrooms, is complete abstention. 

«lt is quite dangerous for the unskilled to be guided by the pictures or de- 
scriptions of the toxic fungi. In this (jase, however, nature has provided very 
many innocent varieties for each one that Is poisonous. The probability of 
immunity, however, is not a licenSe to promiscuous consumption. 



PART IX. 

SUGAR, SIRUP, CONFECflONERY, 
AND HONEY. 


SUGAR. 

Tm, tenw sugar” is applied by common consent to the j)ure sugar com- 
mercu»Ily pi^pared from the sugar cane and the sugar Ixjet. These two 
kinds of sugar are sometimes designated by their own name, as, for instance, 
the purchaser will ask for cane sugar or l>cel sugar. When no other name 
apjjears the term sugar is applied as above. 

In Europo the principal sugar u.sed is that derived from the sugar beet. 
In the Unite«l States the ])rincipal sugar is that derived from the sugar cane. 
Notable quantities of sugar are also found in commerce derived from the 
maple tree, a small quantity from sorghum, and In Asia a considerable quantity 
is made from the palm. 

Chemically, sugar belongs to the class of bodies known as sucrose or sac- 
charose and is a compound in a pure state consisting solely of carbon, oxygen, 
and hydrogen, typical of that class of foivl'^ of which starch is the most imix)r- 
tant member, known as carlK)hydrates. The elements mentioned are com- 
bined in sugar in the pro|)ortion of 12 parts of carbon, 22 of hydrogen,* 
and II of oxygen. • 

The quantity of sugar consumed by the people of the United States is 
very large. Excluding molasses, honey, and sirups the quantity consumed 
in the United States in the year ending Deceml>er 31, 1Q05, was ^632,^16 ton.s. 
There should be added to this the total <juantity of sugar found in the articles 
of diet which are so common in this counfry in the form of hon^y, sirups, and 
molasses. • 

Origin of Sugar. — In the earliest times practically the only sugar which 
was used by man was that stored by the b^es, namely, honey. The sugar 
cane is indigenous to Asia and was not known as a source of sugar in Europe 
until the 13th or 14th century, when it was brought by Eastern merchants to 
Europe. The discover)' of America and the introduction of sugar cane^into 
the islands adjacent thereto openecl up a new field for the culture of that 
plant and laid the foundation* of the great industry which fi)llowed. It was 
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not, however, until loo years ago that tfie sugar cane industry ass^amed any- 
thing like the proportions which indicated its l>ubsequent growth. About 
1747 sugar cane was introduced into LouisiaKa and soon thereafter, about 1790, 
became one of the most important crops of that state. Until the beginning 
of the Civil War Louisiana produced a large proportion of the cane sugar 
consumed in the United States, During the Civil War the industry was 
almost totally destroyed, but since then it has grown until it has assumed 
greater proportions than ever before but constantly diminishing proportions 
in relation to the total supply. Louisiana is somewhat too far north for the 
most economic production of sugarcane, since it is subject to injury by frosts. 
Sugar cane is a plant which is very sensitive to cold weather and is usually 
killed by a hard frost. For this reason its greatest development has occurred 
in tropical countries, especially in Cuba, the Hawaiian Islands, and in other 
similar localities. At the present time by far the largest part of the sugar 
made from sugar cane in the world is produced in Cuba and the Hawaiian 
Islands,— the Cuban crop amounting, in round numixjrs, to 1,200,000 tons 
and the Hawaiian to about 400,000 tons. 

Beet Sugar.— The fact that l)eet sugar is contained in the common garden 
beet was first discovered by a Herman chemist, Margraff, in 1747. This 
important discovery remained dormant for nearly half a century when one 
of MargrafT’s pujiils, the son dV a french refugee from Prussia, named Achard, 
resumed the researches which hadjieen started by Margraff and obtained 
results which were then regarded as of an astonishing character. Achard ’s 
statements were the subject of doubt and of ridicule and even his French 
co-laborers, members of the academy, doubted the accuracy of his work, 
^while thinking it of .sufficient interest to look into further. A commission 
consisting of some of the mo.st important members of the Academy of Science, 
%mong them Chaptal and Vauquelin, investigated the matter and announced 
that the attempt to make sugar was unsuccessful but thought perhaps the 
maple tree might be grown in France. Nevertheless the commission modified 
the mefhodi^of Achard and obtained better results. This was the beginning 
of that long series of investigatioi^s which has resulted in the establishment 
of a beet sugj^r industry, making in round numbers six million tons of sugar 
per year, a quantity considerable greater than that produced from the sugar 
cane. The name of Chaptal has been mentioned as belonging to the com- 
mission which was appointed to study Achard ’s process because it was through 
th^ influence of Chaptal, who had th^n become a Count, that the Emperor 
Napoleon, on January 15, 1811, issued his decree establishing the beet sugar 
industry as a national industry of France and granting a subvention thereto. 
This decree ordered that one hundred thousand hectares should be planted 
in beets in France. Both the taxes and the octroi were withdrawn up>on all 
sugar produced from beets for a period of four years. There were also to 
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be cstablihcd, according to*the decree, four central beet sugar factories, 
and it was ordered that thetrop of sugar beets in 1812 and 1813 should reach 
two million kilograms of raw sugar. The disastrous Rujisian campadgn 
and the subsequent fall of the Napoleonic dynasty interrupted but did not 
destroy the industr)\ 

The establishment of an industry by imperial decree is perhaps a novel 
method of procedure and gave rise at that lime to a caricature in which the 
Emperor Napoleon and the young King of Rome figured as the most important 
characters. The Emperor was represented as seated in the nursery with a 
cup of coffee liefore him into which he was squt'ezing the juice of a beet. 
Near him was seiited the young King of Rome voraciously sucking a lieet 
root while the nurse standing near and stciulfastly observing the process is 
saying to the youthful monarch — “Suck, dear, suck, your father says it’s 
sugar.” 

By reason of the embargo laid on commerce by England the cane sugar 
coming from tropical islands had lieen kept out of the continent, .so in order 
to supply the deficiency the Emperor Nai>oleon issued the decree mentioned. 
Due to this impetus the industr)’ grew rapidly in France even after the fall 
of the empire and in the course of 20 years had assumed proportions of com- 
mercial importance. About this jieriod (ierman scientists became interested 
in the matter and by studies directe<l to the im!\)rovement of the sugar in the 
beet and methcxls of manufacture laid the foundation of a great industry in 
Germany which has outclassed the similar industries of all other countries. 

The [iroduction of lieet sugar in the United States was only a few thousand 
pounds in 1879 and during that and su(icee<ling years a number of factories 
were built. All of these, however, were unsuccessful except one which was 
located in Alvarado, California, and which has been continuously 0]>crated 
ever since. In 1884 the U. S. Department of Agriculture undertoolf anew 
the inve.stigation of the conditions which were favorable to the sugar lH*et 
industry and as a result of these investigations a new start was made on a 
more substantial basis. The indiR»try has since then grown extensively in 
importance until at the present time more sugar is made from the sugar beet 
in this country than from the sugar cane.* In order that an ad|?quate idea of 
the magnitude of the sugar industry of the worlcUmay be g|iined a statistical 
table is submitted on page 471, showing the production of sugar in the world 
during the year 1909. * 

The first important report on the beet sugar industry in the United Stales 
was made by McMurtrie as a special report No. 28 on the culture of the 
sugar beet, issued in 1880 by the Department of Agriculture. It is tjiere 
recounted that two Philadelphians, early as 1880, became interested in the 
beet sugar industry which waS then in its infancy in Europe. Eight years 
later David L. Child undertook in a small way the production of lieel sugar 
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in Northampton, Mass., and issued a small Work on the subject,, entitled 
‘^Thc Culture of the Beet and the Manufacture c* Beet Sugar.” He reports 
that he had grown beets that would yield 6. percent of sugar which cost not 
more than ii cents a pound. He made in all about one thousand, three 
.hundred px)unds of sugar. 

The first factory of any considerable size in the United States was erected 
in 1863 Chats worth, III., but this proved to be a financial failure. A beet 
sugar factory was erected in the Sacramepto Valley, California, in 1869, and 
after various vicissitudes a i)crmanent factory was established at Alvarado, 



as has already been mentioned. ^In 1874 as much as 1,500,000 pounds of 
beet sugar were^made ingCulifornia. In 1870 and 1871 New’ Jersey and 
Massachusetts enacted legislation exempting from taxation for a period of 
10 years aU property devoted fo the production of beet sugar. Factories were 
e^ablished in Massachusetts and in Delaware later on, but these all suffered 
financial, reverses. It was not until the latter part of the 8o’s that the beet 
sugar industry in the United States was placed upon a paying basis, and 
even since that date many ventures in the manufacture of beet sugar have 
resulted in financial loss and in the abandonment of the factories. 

CmdUions 0} Cultivation .— sugar beet in the United States does not 
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produce its maximum content of sugar in areas* where the mean teiapmture 
for the three months of June, July, and Auguste rises above 70 degrees F. 
The southern limit of this area is an irregular, waving line, as indicated in the 
accompanying map (Fig. 69). There are, of course, localities where high- 
grade beets can be produced south of this line, but in point of fact nearly 
every successful beet sugar enterprise has been located within the field indi- 
cated. There is really no limit to the northern edge of this belt except that 
of short seasons, incident to late frosts of spring and early frosts of autumn. 
To successfully compete in the sugar markets of the world the sugar beet 
should enter the factory with an average percentage of sugar of not less than 
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la. Very much richer beets are often produced and in some of the irrigated 
areas of the v*est, where the climate is remarkably dry, an average percentage 
of 16 and 1 8 even has beefi obtained. In the whole beet sugar crop of the 
United States the average percentage of sugar in the beet is probably not far 
from 13 or 14. In this respect it is seen that the beet is richer in sugar than 
Jhte average sugar cane of Louisiana,^ which does not contain over ii or 13 
percent ofc sugar, 

IMd per Acre , — The average yield per acre of sugar beets in the United 
States is unfortunately very low, due chiefly to *gnorance of the proper method 
of culture. The sugar beet is more of a garden than a field crop and requires 
slpeciai cultivation and fertilization*. The average yield in the United States 
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has probably not exceeded etjght tons per acre, while the average yield in 
Europe* is twelve or thirteerbtons per acre. In this respect the Louisiana sugar 
cane has a marked advantage, tly average crop being overtw'enty tons, while 
thirty and even forty tons are often obtained. As soon as our farmers learn 
the principles of culture it is certain that the average yield in the United 
States will be as great as that in Europe. A typical field of beets ready for 
the harvest is shown in Fig. 70. 

Manufacture . — The manufacture of beet sugar is both a simple and a 
complicated operation. The simplicity of it consists in the fact that it is 
only necessary to extract the saccharine juices of the beet, proi)erly clarify 



Fiw. 71 .— Bekts Ready k>k Transportation to Factory,— of Plant Indushy ) 

' • 


them, and reduce them by evaporation to a point* where the sugar will crys- 
tallize. In reality the oi>eration of succesSul manufacture rcqiyres elaborate 
and costly machinery and a high degree of technical skill., A brief outline 
of the method will be sufficient for the purpose of thi.*? manual. 

The beets, after harvesting, have the tops cut off with a small quantity of 
the adhering material of the neck of tjje beet, which contains large quanti^cs^ 
of salts and is not suitable to enter the factory. In Fig. 71 is sho)yn a view 
of a beet field after the harvest. The beets are then thoroughly washed 
and passed through a slicing machine in which they are cut up into thin 
slices or ribbons. They then "enter a series of tanks, known as a diffusion 
battery, in which th^ are thoroughly treated with hot water, by means of 
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which practically all of the sugar which fh^ contain is extra<St^. Th< 
saccharine product obtained, known as the diffusion juice, is treated with a 
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large excess of lime, heated, and carbonic acid derived from a lime kiln blown 
through it until the lime is all converted into a carbonate carrying down with 
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it the un]:}a(ities of the juices, ^he diffusion juice as it comes from the diffu- 
sion battery is usually almost as black as ink. After carbonatation, as the 
process above is called, it is of a clear, light amber tint. To separate the 
liquid from the solid matter the whole is passed through a filter press from 
which the juice emerges bright and clear and the carbonate of lime with its 
adhering impurities remains in the filter press as hard cakes. This process 
b repeated in order to secure as great a purity as ]H)ssiblc in the juice. 

Evaporation . — The purified juice is conducted into multiple-effect vacuum 
pans, Fig. 73, from which the air is jiiirtially exhausted by a jnimp, the vacuum 
tlius rising in the scries. There are usually three or four of these' jwns joined to- 



pic., 73 — Mei.TIPLH-KKKtxr n\APORAJIN<. AI’PAKATI S f, 3 ) * 


gether, — the first one having the lca.st air exhausted from it and the last one the 
most, that is, having the highest vacuum. The vajxir which arisV's from the 
first pan is conducted through the copjwjr coils to Ihe second and serves as 
the heating agent while the vajxjr from the second4)an passes through the copper 
coils to the third and so on to the fourth. Thus the steam used for evaporating 
is turned only on the first pan and by this means a great economy in the u.s^ • 
of fuel is secured. In this way the juice is evaporated to a siru|f. This 
is usually somewhat colored and if white sugar is made it is bleached Ry 
passing through bone-black or j^y thd application of sulfur fumes. When 
sulfur is used it is often applied first to the unevaporated juice as well as to the 
sirup. 
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Final Crystallizalion.’-rTht sirup is now reidy for the final prdife^s, which 
takes place in what is known as the vacuum strike pan, Fig. 74. * A con- 
siderable quantity of sirup is introduced so, as to cover the lower coils of this 
pan and, after the vacuum is established by a pump, evaporated to the crys- 
tallizing point. An additional quantity of cold sirup is then drawn into the pan, 
chilling the mass and thus producing incipient crystallization in the form of ex- 
tremely minute crystals. The evaporation is now continued with the addition 
of sirup from time to time, by which process the sugar crystals begin to grow. 
In the course of a few hours the pan is full of crystals of the size desired. 

Purification oj the .Swguf.— The vacuum is broken and the crystallized 
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mass of sugar drawn into a mixing apparatus whereby all lumps are broken up 
and a uniform magma secured. Thie is done while the mass is still warm, 
^cre it allowed to cool it would be extremely difficult to break it up. The 
warm m^ixture is then passed into th(f centrifugal machine, by means of which 
the molasses is separated from the crystals and these remain as white pure 
crystals in the pan. The whole process of separating the juice from the 
massecuite, as the mass is called, occupies oonly a few minutes. Thus the 
sugar is often centrifugalled an^ in the barrels before it is cold from the 
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Grouik oj Stt^q/ Cane , — The growth of sugJr cane is confined to tropicul 
and subtropical regions. In the United States this crop is grown chiefly yi 
Louisiana and Texas. Its cultivation ^oes not extend northward^ beyond 
the center of Georgia. Typical scenes in sugar cane fields are shown ^n 
Figs. 75 and 76. 

Manufacture of Cane Sugfipr.— In the manufacture of sugar from the 
sugar cane the first process, naturally, after the harvest, is the expression of the 
31 
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juice from the cane. At the time of harvesting the canes are toppfi<l. in such 
a way as to cut off the green portion of the upper part of the stalk and the 
leaves also are removed. • 

There are two methods of extracting the juice from the cane, one similar 
to that described for the sugar beet but used very little. Only one or two 
factories in the United States use this method of extraction. The most 
common method of extraction is by passing the canes through heavy mills. 



Fig. 76.— Cank Fikld Parti y Harvkstfd .— by IL H \ 


These mills are made of gre!it strength so as to bear an jmmense pressure 
, tiwthout breaking. The largest mills have a aipacity of grinding from 500 
to 1000. tons of cane a day. Many of them grind only from 200 to 
500 tons per day. Tlie mills are nearly always placed in series, that is, the 
cane is subjected to a double pressure., The first mill is uniformly composed 
of three rollers of the same size and set so that the first and second are not 
quite so close together as the second and third. The second mill also often 
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consists of« three rollers the siAne as the first mill, but sometimes only two. 
Occasionally a third mill is* used. It is customary to sprinkle tJie crushed 
cane as it comes from the first mill.with water before it enters the second mill, 
thus securing a greater degree of extraction. The residue from the mill is 
called bagasse and is commonly carried directly to the furnace and used as 
fuel, furnishing steam, to evaix>rate the juice and drive the mill. The mills 
extract from 75 to 80 percent of the weight of cane in juice. The sugar 
cane contains about 88 jiercent of its weight of .sugar Juice. It is seen, 
therefore, that a considerable {K)rtion of the sugar remains in the bagasse. 
By the process of diffusion a larger j)ro|H)rtion of the sugar is extracted than 
by milling, but the resulting juices are very much diluted and re([uire a greater 
combustion of fuel for evajMmition. 

Clarifying the June . — The juice as expressed from the cane is a dirty- 
lookiiig mass and requires to he clarilied before it is concentrated. It is a 
very common practice to subject the fresh juite to the fumes of burning 
sulfur. In all cases the first step in the clarifying is the addition of lime 
to neutralize the natural acidity of the juice and facilitate the coagulation 
of the dissolved matter. The limed juice is next subjected to heating and 
Hs the boiling ])oint approaches a separation of the suspendcxl and coagulated 
matter takes place, the light coming to the lop and the heavy falling to the 
bottom. The common method of separating tHesc bodies is bv skimming 
the l(jp coagulum and settling the bottom jx>rtion and drawing off the clear 
juice therefrom. In addition to this to get a more complete se])aralion the 
heated juice may be run through a filter ])ress. 

The clarification of sugar cane juice, as js seen, is much more simj)le than 
that of beet juice. The method employed for the clarification of beet juice 
is sometimes used for cane juice but not very fre(|uently. 

Evaporation of Clarified Juke . — .After the clarification is completed'* the 
further treatment of the juice is exactly the same as that for the sugar bc^et. 

Manufachire of Maple Sugar.— staple trees in the United States 
grow in the New England states, esyec iall) in Vermont, and in JVew York, 
Ohio, and Indiana. 'Nery little sugar is made in dther .states, d'he sc^ascui 
of manufacture is at the beginning cd spriTig, when the s;ij) first begins to 
run and before the buds of the new leaves have dfvelo[)ed verv extensivelv. 
The season lasts from four to six weeks. In Nenv E*hglund it begins the 
latter part of March and in Ohio and Indiana In February. The trcx*s arc 
bored and a tubular s[jile driven into the vvchkI through which the .sap escajee^ 
into the bucket or other recepUicle. Figs. 77, 78, and 79 arc ty[)i(‘aj scenes 
in a small maple orchard during the season, showing Lapping of the tre^s 
and collection and boiling of the seep. The sap of the-mai>le tree is extremely 
clear and requires but little cltfrifying. It is usually evafK)ratcd in open 
kettles or pans, the vacuum process not being employed. The crystaIliz,ition 
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takes pja^e at the final moment of evaporation and usually the whole mass 
b sold as sugar, forming wh!lt is known in the ainc sugar industry as concrete. 
Maple sugar Ls never refined, silicc in the process of refining the j)eculiar 
flavor and odor which give it its chief value would dis;ipj)eiir. The quantity 
of maple sugtir made in the Vnited States is almost ncgligihlc from a com- 
mercial point of view, amounting annually ti> only alHUU 10,000 tons. Perhaps 
a greater quantity of maple s,tp is used in the form of sirup than of sugar. 

Refining of Sugar.— All kin.ls of raw .sugar hut maple are refined 
before entering commerce. The jmblic ta'^to has demaiidt^l a ]>ure white 
sugar and in so far as beet sugar is ioiucrned the refining process is a nece.ssily, 
inasmuch as raw beet sugar has a very di'^agrceablc soapy taste and cnlor 
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wdiich render it unfit for consumption. (#n the other hand raw cane sugar 
is aromatic, fragrant, and delicious to a far greater degree in tTie raw state 
than when it is refined, since after the refining process is (fifficult to distin- 
guish the product of the liect juice from that o#the sugar cane. 

Process oj Refining . — The manipulation attending the refining of sugar 
is a somewhat simple one, but exficrienfe has shown that it can only lie done 
economically in very large establishments, many of which cost millions 
of dollars. The attempt to refine sugar on a small .scale makes the pnxluct 
too expensive to compete commercially with the product of the large refinery. 
The raw sugar is first mixed with w'ater and melted and reduced to the con- 
dition of a sirup. In this state it is treated with lime and clarified as has 
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been descriW for sugar cane juice. Sometimes at this stage it is al^ treated 
with sulfur fumes, but not usually. After ( larifyiRg the juice is filtered through 
bags or filter j^resscs so as to free it front all susj^ended matter. In order 
to decolorize it it is then passed through large cylinders filled with bone-black 
from which it emerges quite or almo 4 wale^-^\hile. When the bone-black 
loses its decolorizing pro|)erties it i> removed from the cylinder and rebumed 
in ch)sed ret<jrls, by whidi process it regains its power to decolorize the 
sugar solution. The de(olori/c;d jui(es«are next taken into vacuum strike 
pans, as has idready been des( ribed in the manufacture of sugar, only of a 
mucli larger size. In these pans they are ev'a[)oratcd and crystallized and the 
sugar se])arated in centrifugals as d^s^^ ribed above. .After the sugar comes 
from the centrifugtil it is placed in a granulatitig apparatus, a large revolving 
drum supplied with^a steam jacket from which it emerges dry. Granulated 
sugar is almost chemically pure, often containing 90.9 percent of pure sugar. 
The molasses from the rentrifugal is diluted, passed through bone-black, and 
reboiled and a new lot of sugar obtained. Finally w hen the product becomes 
so low in sugar as not to yield a white prodiut lower grades of brown sugar arc 
made, which are usually s(dd without drying and contain considerable quan- 
tities of moisture and some molasses. 'I'he final molasses which no longer 
crystallizes is sold usually for mixing with glucosc to make table sirup. It 
contains so much mineral matter in solution as to be hardly suitable for 
food puriM>ses, • 

Loaf sugar, cut loaf, etc., are forms of jiurc sugar which are pressed or ebt 
in the forms in whith they appear on the market and then dried instead 
of being dried in a granulated st.^te as described. Powdered sugar is dry 
, refined sugar reduced to a fine p<»\\der. 

In the refining of sugar it is <juite ciisUnnary to wash the crystals in the 
centrifugal with ultramarine blue suspended in water. This is done in 
order to form with the blue water and the yellow tint, which sometimes accom- 
panie.s the crystals, a jK'rfcitly white *11 p{)eariince, on the optical principle 
whiih shou^ that when blue and a Tcll'>w tint are mi.xed a white color 
results. This process is not reippred for the first-class product coming from 
the first crviHallization and very (»ften dealers reiiuire sugar for spx'cial purposes 
which has not l)cen so tre;fled. It would be advisable if all consumers should 
demand a sug;\r of the sami^ character. 

While the refining of sugar can probably never be abolished it should not 
, be forgotten that the very finest sugar, from a palatable point of view, is that 
made from the maple or sugar cane without refining in which the crystals 
relniii their natural yellow a)lor. If consumers understood thoroughly the 
value of a sugar of this kind they would demand it instead of the dead white 
product which is now in vogue. 

As has been stated a raw su^r of this kind could not be used if made 
from beets. 
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Sugftr^Crops of the W6rld.“ These figures include local txinsumption 
of home production whereMer known and are taken from VVlIleU and Gray’s 
estimates of the world’s sugar crpps, being stateii in tons of 2,240 f)ounds; 
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Adulteration of Sugar. — In thj United States there are few adultera- 
tions of sugar practiced. The product has grown so cheap not pnly in tfie 
United States but all over the world that such practices arc no longer t^mu- 
nerative, and whenever adulteration ^ejiscs to pay it requires no law to prevent 
it. White sugars have been adulterated from time to time by the admixture 
>f white earth or terra alba (either grouiRl silicate, ground g>7)sum, or ground^ 
dialk). 1 have nc^"er found any sophistication of this kind in an American ' 
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white sugar White flour has also been addl^ to sugar as an sriidterant, 
but that form of adulteration is not known in this country. The only adul- 
teration which is found in American sugar, ip so far as I know, is that incident 
to the process of manufacture which I have descril)ed. When sulfur b used 
in sulfuring the juice Ixifore clarifying a trace of sulfurous acid may still 
adhere to the finished product. When bluing i> Ubcd the particles of ultra- 
marine blue attach themselves to the sugar crystals and become an adulteration. 
I have seen sugar so blued that on solution^ the water would turn blue. Sugar 
granules arc also sometimes washed with salts of tin, a very poisonous com- 
pound, and a trace of these salts may still adhere to the crystals. Sugar 
has als<.) been mixed with dextrose made from starch, in other words, from 
starch sugar, or as it is ordinarily called, anhydrous gra[X5 sugar. This is a 
form of adulteration which has l)ecn little practiced on account of the diffi- 
culty of getting a drj starch sugar in commercial quantities. Recent im- 
provements in the manufat ture of dextrose have made it Nery probable that 
this form of adulteration may be more fre(juent in the future. As a food 
product pure dextrose is probal>ly as valuable as sugar, but if it can be made 
chea{H.T it would l)ccomc a fraudulent adulteration or if added in any way 
without iK)tice its addition is fraudulent and constitutes aJi adulteration. There 
is little, however, to fear from this form of adulleralion as long as the price 
of sugar does not go much aU>vc $ cents per })ouivd. 

Sugar as a Food. — The focxl value of sugar is well defined. It furnishes 
next to oil and fat the most complete f<K)d for heat and energy that can be 
consumed, ranking, of course, as starch in this partic ular. Sugar is a quick- 
acting food and therefore is csj>eciajly caluable to relieve exhaustion. It is 
particularly useful for soldiers on a forced march or for people engaged In 
hny extraordinary effort. A lump of sugar eaten occaMonally keeps up the 
strength and prevents exhaustion. The value of sugar as a food is not appre- 
ciated as it should l)e, since it is valued mostly for its condifnenlal and preser- 
vative properties. 

. SIRUP. 

• • 

A very common form in Vhich sugar is used in this country is in the form 
of sirup. The United States more* than any other nation consumes viscous 
liquid solutions of sugar as .^condimental flxxl product, c>|x;cially at breakfast 
on hot cakes and* other articles of diet. Table sirup is an almost uniform 
article of diet upon the American breakfast table whether in the household, 
the hotel, or restaurant. 

• iaple Sirup,— Among the sirups, first of all must be mentioned the most 
valuable and highly appreciated, namely, maple sirup. Maple sirup is the 
procfuct of the evaporation o| the juice of the sap of the maple tree to a con- 
sistency in which only about 30 or 35 percenf of its weight is water. Thb 
is sufficient to prevent the crystallization of the sugar for at least a reasonable 
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length of liine. ^(aple sirup is best when freshly made, and if kept through 
the summer should be put iit tins and tightly sealed while hot. In this condi* 
tion it will keep its original flavor almost entirely, whereas if left in Imrrcls 
or other ordinarj' receptacles its flavor is impaired. Maple sirup is also 
made by dissolving ma])le sugar as occa.sion may require, but this kind is not 
so highly prized as that made directly from the maple Siip. 



Fig. So. — Small Frimitivh Mill for Extracting Ji.4rK from Swar Cank for Siruf Making. 

-^{Phutugraph by H, If. H i/fp.) • 

Analysis of Maple The average composition of ten .samples of 

maple sirup of known purity is as follows: 


Total solids a 70*50 percent 

'Vatcr, 31.40 “ , 

Ash, 53 “ 

Sucrose, 64.10 “ 

Reducing sugar 1.30 " 


The study of the ash of maple sirup is an important point in connection 
with its purity. It is distinctly different fitim the ash of the sugar cane and 
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sorghum, •and its study should not l>e neglected in all cases where there is 
any doubt resjxjcting the genuineness of the samples. 

Cane Sirup. — Sugar cane sirup is made by ex]^ressing the juice of the sugar 
cane as described, clarifying, and evajx^niting the juice to a consistenc)' where 
only about 25 or 30 percent of the water remains, which is sufficient to prevent 
the sugar from crystallizing for a reasonable length of lime. Sugjir cane 
sirup is made in hundreds of small factories in the stales of 'I'exas, laiuisiana, 
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Alabama, Mi^sis^ippi, Georgia, South Carolina, and FlonVla. It is usually 
made in a small way with milb drivei^ by a horse or mule and with primjfiv^ 
methods of cvajKiration in an ordinarj' kettle. Hard pine wixxj is jiumed for 
the evaporation and the empyreumatic flavor of the pine is often absorlxjfiJ by 
the sirup. In Figs. 80 and 81 are shown typical apparatus u.scd for the manu- 
facture of sirup from sugar cane in Geoi^a and in Fig. 82 the relative length 
of canes ready for manufacture. In factoffes where modern apparatus is used 
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{n so far as I know, the vacuum process is not employed. In fact, •except for 
economy of fuel, the vacuum process would Ije olljectionable, since by boiling 
in an ordinary open kettle a larger quantity of sugar is inverted and thus the 
tendency to crystallization is diminished. It is a common but reprehensible 
practice in making sugar cane sirup to subject the freshly expressed juice to 
the fumes of burning sulfur. This makes a light-colored sirup but introduces 
a substance highly objectionable and one which destroys to a certain degree the 
flavor of the pnjduct. Ex[)crimcnts mad^ by the Department of Agriculture 
show that deliciou:, wholesome, and j)alatablc sugar cane sirup is best made by 
clarifying the cxj)rcsscd juice solely by means of heat and mechanical separa- 
tion of the coagulum. The addition of lime or any other clarifying reagent 
is unnecessary and only makes a sirup of less desirable and less palatable 
quality. Since cane sirup is made uniformly in open kettles or pans there 
is a slight caramelization of the sirup during evaporation that gives a*red- 
dish tint to the [)roduct, whidi should l)e a mark of superiority instead of 
being so often regarderl as a mark t»f inferiority. The consumer should 
always 1)C suspicious of a sugar cane sirup which is light in color. It is prob- 
ably a case of “(Ireeks bearing gifts” in the form of sulfurous acid or other 
injurious bleaching materials. ‘Sugar <anc sirup is not appreciated by the 
|)Co])le of the North. In fact it is rarely seen or consumed by them. In 
its own c«)untry, however, it i.^ a staple article of diet, highly esteemed, whole- 
some, pidalahle, and nutritious. ^ 

Analysis of Sut^ar Ciine Sirup. The average composition of thirteen 
Sitmples of cane sirup of known ])urity is as follows: 


solids, 

Wairr 

Ash 

Su( rose 

jgcducit\g sugar, 


. . .75 o porrent 

• 25 « “ 

••• ” 

...5^0 

...17.6 


Sorghum Sirup. — The sorghum j)lan( (Sorf^hnm saccharatum) is grown 
practically in every state in the Unions hut principally in Kansas. Some 
of the very bfst sorghum sirup made in (♦ic United States, however, is made 
in Minnesota, and this plant can be used for sinij) making purposes over 
the whole artyi of the United States. 

The method manufaeturc is exactly that of sugar cane sirup. It is 
made in small mills mostly driven by horse power, though some large factories 
have steam apparatus for its manufacture. It should also be made without 
A^use of any other clarifying reagyit than heat. Sorghum sirup has a 
peculiar flavor which is not disagreeable to those accustomed to its use. It 
is ^trcmely wholesome, highly nutritious, and platable. It is a staple 
article of diet with thousands of families in the United States, principally 
in the northern and central portion. It rarely is made in the New England 
states and not very often in those*southern states where sugar cane can be 
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used in place, since the suf[ar cane makes a sirup which is preferred bj 
most people. ^ 

Analysis o] Sorghum Sirup . — The average composition of ten samples of 
sorghum sirup of known purity is as follows: 


Total solids 

Water 

Ash, 

Sutrost*, 

Ke<Ju< ing sug.u, . 


7f>.o [K’Kent 
.'S f) “ 


4.0 
\() 7 
H^.() 


Molasses. — The term “ molasses ” is j)rt)j)erl\ applknl to tlie sitccharine 
product whith is separated from sugar in the process of manufacture. It is 
well to clearly dinriminate in the Use of the term in onler that no confusion 
or misunderstanding may arise. To this end the terms “sirup” and “molas- 
ses” may }>e contrasted. A sirup is the direct ])roduct of the evaporation of 
the juice of a sugar-yielding plant or tree \\itht)ut the removal of any of the 
sugar. The term molasses applies to the .sime i)rocess with the cx^cidion 
of the fait that sugar has Ixren removed at least partially by tr\stalli/-ition 
and some kind of mechanical sejiaration of the irysials from the remaining 
liipiid. Molasses, therefore, to use a term emplo\ed in ihemistrv, may lx; 
(onsiderod the “mother liquid” whiih ha'' .nriMliued the i r}’stalli/4ition of 
the su^ar. d'he ])roduction of molasses has already been sulVuiently de- 
sirilied in the artide on sugar making. 'I'lie njolasses is either sei)arated by 
gravitation as in the old style of dr) ing sugar or, as at the present time, almost 
exdusively by centrifugal action. The fnolasscs naturally (ontaiiKS all the 
sulistances in solution or susjiension which are not retained upon the gauze 
of the centrifugal. It dilTers from the total mass of evaj)orated sugar liquid 
only in the fact that .1 large j)ortion of the siurose or i rv stall izable sugar has 
been separated. The» sugar juices of the lanc and sorghum lontain con-# 
siderable quantities of sugar of a kind difTerent from sucrose or common i*ugar, 
namely, an invert sugar, a “reducing sugar,” as it is tailed, w hie h i onsists 
usually of alx)Ut equal parts of dextrose aFid levulose. inuring the jirocess 
of manufacture small portions of lh*c sucrose are converted i»it(* sugar of 
this kind thus increasing its cjuanTity. In the ^lal crystalli/Jtion there is 
always a portion of sugar uncrystallizcd remaining as a viscous litjuid in ton- 
tact with the crystallized particles. This naturaj invert sugaf which is in 
the juice, the small }X)rtion formed from the sucrose; duriflg the jjrot ess of 
manufacture, and the part of .sucrose remainiiig uncrystallized in the mother 
liquid constitutes the mola.s.ses. In the washing of sugar the water which 
is used also passes into the molasses this diluting it somewhat from its natifra^ 
consistence. In the sugar refinery the molas.scs is made up of practically 
such materials as just mentioned, but inasmuch as the .separation of the sflgar 
is more complete the other j^jrtionS of the m61a.sses, namely, the mineral 
salts, particularly appear in a very much larger proportion than in the ordinary 
molasses as will be .seen by the analysis ol these Ixxlies. 



Varietieg of Molasses.— Orleans Molasses.— The real Orlean* 

molasses is the product of the manufacture of supr in the old-fashioned wa) 
in the ojHin kettle and without the aid of vacuum pans. In this process the 
crystallization of the sugar does not take place during the boiling but the 
concenlmtefl liquid is j)laced in tanks where the crystallization takes place. 
When this is complete it is broken up into small fragments and placed in a 
hogshead standing in an upright jH)sition, the IxUtorn of which is perforated 
and covered with straw or fragments of sugar cane. When the hogshead is 
filled w'ith the crystiillized mixture, through the action of gravity the liquid 
portion gradually sinks and passes out at the l)ottom of the hogshead. This 
natural separation of the molasses makes a product of exquisite palatabllity 
and one of a character which it is difficult to equal even by the production of 
high-grade sirup, llefore the Civil War this kind of molasses was used 
throughout the United States. At the present time only extremely small 
quantities of it are made inasmiuh as the o{x?n kettle process is ])ractically 
a lost industry in the South. The t^rm “New Orleans molasses” as used 
at the pre.sent day, therefore, apfilies (u a product of quite a different char- 
acter. 

Sugar Cane Molassa. — Sim e, the introduction of modern jirocesses of mak- 
ing sugar, namely the vacuum pan and centrifugal process, the character of 
molasses from the sugar cape factory has constantly deteriorated. This 
is a natural deterioration due to the improvement in the method of sugar 
making. Much larger cpiantities of sugar are now obtained in a crystallized 
state than formerly. I he molasses is to this extent impoverished and the 
impurities contained therein increased proportionately. It is (piitc common 
now in the proces.s of manufacture of sugar from sugar cane to secure at 
Jeust three crystalli/ations. , 

fir:^ Molas'ies, When the sugar is crystallized in the vacuum pans and 
.seix'inited from the molasses in the centrifugal the product which is obtained 
is called “first molasses.” Usually this molasses is diluted to a sirup and 
reboiled in connection w’ith the clarificc*! juices direct from the sugar cane 
and thus a sefond iKirtion oi sugar is obtauicd or the molasses may be boiled 
separately and a second ciystallizaticn of the sugar separated by the centrifugal. 
The molasses ®from this product is called tjwlasses'* and is inferior in 

quality to the fiil^t molasses. 

•Third Molasses. — The secoivl mola.sses is reboiled to a thick consistency, 
placed in wagons, and trjinsferred to a warm room where it is allowed to 
KitVain, sometimes for two or three mewiths, wlien a third crystallization takes 
place. The sugar from this crystallization is scjxi rated as usual by the 
centtifugal, and a third molasses produced of still greater inferiority. Thus, 
in the best sugar factories high-grade hiolas^s is not made in the United 
States but only that of inferior quality. This molasses is largely used for 
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fermentat^, or is fed to the mules on the plantations. It is also employed to 
a certain ‘extent for mixing purposes as indicated above. 

Analysis of Firsts Secondf and Third Molasses . — 



1 Total > 
> Suuuii. I 

SrcROiic:. , DrxTuoM. l.rvuuvHr 

. .\<ll 

KOIW. 1 

1 j 

j .Xniiw. 1 

Acw$ 

AND 

Gins. 


1 Ptrttni. i 

Perttta. i Pffitm. 

I 

Pmeni. 

Ptrxtmi ' PerifHt ' 

PmftU, 

First, 

^ 8000 

5^f)o 1 8.70 j 

41.70 I 1.C.20 i 

800 

4.00 i 

0.30 

0-94 1 

4 SO 

Second, 

80.00 1 

1 .! 50 

1 

0.25 1 

*• 5 ° ! 

6.50 

Third 

80.00 i 

.^1*70 j iS-oo 

1 6 50 

(>,30 

0-30 

3.00 

S.io 


The increasing content of dcxinwc and Icvulosc, of ash, acid*^, and gums, 
and the decreasing content of sucrose or pure sugar are characteristic of the 
second and third molasses. 

The above analyses show the })rogrcssive change in molasses due to the 
separation of the successive jKcrlion*' of sugar and indic'ate the lowering of the 
qualilv of the molasses, at least for focnl pur|)o.se', as the separation of the 
sugar becomes more complete. It is evident that in the manufacture of 
.sugar in this way, in which very probably an cJTorl is made to get the highest 
possible yield, the resulting final molasses is a substance ejuite unfit for humtui 
consumption. ^ 

Sugar-house Molasses . — .Xttention has already been called to the prcKluclion 
of sugar-house molasses or sugar refinery molasses. This is a product whic h 
in its physical aj)|)earan(c is far sufierior to the third molasses of the sugar 
factory and this su|x;riority is due to the fact that all susj>ended matter in 
the refined molasses has been remo\ed by filtration. In so far as soluble 
materiiils which are nqt foc^d is concerned, however, tlie refinery molasses , 
contains even larger projxirtions than the sugar factory molasses. ^The 
refinery molasses is not usually considered suitable for finxl e.xcept when 
diluted as has been before indic'ated in the way of mixing sirup. 

Mixed Sirups. — Hy far the greatci* part of the .siru)>s used in the ynited 
States are mi.\turc*s of two or more*sac» harine substances. Th^: glucose of 
commerce is the base and [>crha}>h chief ^constituent of the most of these 
mixtures. The glucose, l)eing colorless and oi a thic k ImkIv, forms an ideal 
ba.se as far as physical properties are ('oncerned^ for a table sirup. 'I'hc 
quantity used varies very largely, but in genejiil the glucose constitutes b\t 
far the larger percentage of the mixed prcxluc t. Since glucose has only a 
very slightly sweet taste and is devoid of the general jialaUiblc pro|H.‘rtie.s» 
which make a sirup attractive, it is colored and flavored with the* product 
of the sugar cane or the maple tree. Sorghum sirup is also used very exten- 
sively in mixing. The process jof rniiling is an citremely simple one.' The 
glucose is warmed until it is easily workable and the added sirups or molasses 
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which are used for coloring and flavoring mi*d intimately with If. In kige 
factories this is done by mechanical mixers wh^'le in a small way it may be 
done by hand. Instead of glucose, one sirup itself may be used as the base 
and mixed with another for flavor, as, for instance, in the case of mixed maple 
sirup. Very commonly the brown sugar is melted with water and this is used 
as a base for the formation of siru[)s. Whichever may be the case the principle 
of the jirocess rem;iins the same, namely, using as the base a cheaper and 
less jialatablc material and flavoring and coloring with the more expensive 
and more palatable material. From a dietetic and commercial point of view 
there can be no valid objection raided to this method of mixing sirups. The 
prjduct is, as a rule, attractive, palatable, and wholesome. 

Attention has already been called to the fact that the final molasses in the 
sugar refinery, after all the sugar has lieen extracted that can i)ossibly be 
gotten out by the mfist apjiroved modern process, is used very extensively for 
mixing pur|K)Scs. 'I'his molasses has a very high content of soluble salts, 
reaching often 8 percent or more, whjch give a distinct flavor and character. 
It alsf) has acquired a certain flavor quite distinct from oine sirup, which 
gives it a {leculiar value as a flavoring agent. Jt is commonly known as “re- 
finer’s siru]) ” and is a clear prqdin t, free from su.sj)cnded matter by reason of 
its repeated filtration. Jt (an thus be mixed with glucose and forms a bright 
mixture, devoid <d suspended,, matter and turbidity, and is attractive to the eye. 
'Fen percent of molasses of this kind added to a glucose will make a mixture 
which is attractive and sidatile, th^ olq’cctionablc (jualities of each ingredient 
being obscured. The other prodiKts \\hich are used for mixing with the 
glucose in the manufacture of table sirup consist of the molasses obtained from 
cane sugar factories or the sinip.s* made directly from the sugar cane and 
• sorghum. All these bodic's have valuable mixing proporties and small quanti- 
ties (\f them give sufticient colcir and flavor to tlie mixed product. 

Adultmitiou of Mixed Sintf)s . — The adulteration of mixed sirups consists 
chietly of adulterations that are in the materials from which they are made. 
Glucose itself often contains sulfurous acid u.sed for bleaching in the process 
of manufactlire. It also urmtains considerable quantities of sulfate or chlorid 
of lime incident to its manufacture and coming from the sulfuric or hydro- 
chloric acid fised in the hydrolysis of the starch from which it is made. The 
molasses which Is used for coloring and flavoring may also contain injurious 
jiubstances. lor instance, stilfurous acid is very extensively used ih the 
manufacture of cane sugar and this acid becomes concentrated in the 
•mblasses. Lime is used very extensively in the clarification of the juices 
and this* lime is not wholly separated hut some of it is concentrated in the 
meflasses. A moderate amount of lime, however, is not objectionable. Salts 
of tin ’are frequently empfoyed in washing the sugar in a centrifugal and 
these salts are found concentrated in the molasses. The excess of bluing 
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which is u%ed in the centrifugal is also found in the molasses. Various forms 
of acid ]>hosphates are frcq^ntly employ'cd in the clarifying of the cane 
juices and a part of these is also found concentrated in the molasses. In fact 
the molasses from sugar cane factories very frequently contains such quan- 
tities of these added substances as to render it unlit for human consumption. 
It is true that these substances are diluted when mixed with giu(x>se, but this 
is not a suflPicicnt excuse to warrant their employment. It is |x)ssible to obtain 
unobjectionable siruj^s and m(»lasses for mixing pur|»scs and manufacturers 
should be held strictly to account if thi^ is not done. In so far as has come 
to my knowledge there are no aduUerants directly added to the mixed 
sirups except for bleat hing ])ur|K)ses. 

Attention should l^e called, however, to still another form of adulteration 
due to the fact that the molasses from the sugar tane factories is often st> 
dark colored as to be even untit for mixing. 

In such cases it is not uncommon to blcaJi the molasses by adding zinc and 
acid prtKlucing nascent hydrogen and leaving the salts of zinc, either the 
sulfite or thlorid as the case may be, in the prcnliKt. Molasses containing 
salts of any of the.se heavy metals, namely, ziiu, tin, or lead, should Imj 
rigidly excluded from consumption. 

General Observations.- -If a sirup is to be considered in the light of the 
definitions already given, as the result of cva)M)ration, after proj>er i larification 
of the saccharine juices of sugar producing plants it is doubtful if the term 
should be used in connection with the mixed products which have l)een 
descril)cd. I have used it because these arc the commercial designations. 
Since molasses is also used very extensively in the manufacture of tht*se mixed 
sirups it might l)e asked if they could not also be a.s pro{)tTly called molasses 
as sirup. In England *he material which is called molasses in this country 
is usually known as treacle and the very dark molasses coming fron> the 
refinery or the .sugar factor)' is known in both countries as black strap.” 
If molasses be concentrated to a high degree and pulled while cooling the 
product is known as taffy in this country or toffy in England, --it w also 
known as molasses candy. • 

The general conclusion in regard to this fnatter Is that since the processes 
of sugar making have been so improved as to extract the greater part of the 
crystallizable sugar, thus concentrating the residue of an inwJible character 
in the molasses and since, further, the u,se of various chemicals in the clarifying* 
of sugar juices has become general, all of which are practicaUy concentrated 
in the molasses, this latter product has jh*actical]y ceased to lx: edible. 

The laws relating to the distillation of aia>hol have been so amended as 
to permit the production of industrial alcohol, under conditions prescribed 
by the Commissioner of Internal •Revenue, free of tax. Molasses is an excel- 
lent material for this purpose and, in addition to this, is the cheat>est material 
3 * 
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which can tised. The obvious inference !s’ that this materialr should be 
used exclusively for the production of industrial alcohol or for some other 
technical uses and no longer be prepared Jor human food. The production 
of straight, pure sirups from maple sap and the sap of the sugar cane and 
of sorghum and, in certain conditions, from sugar, can be easily secured in 
quantities sufficient to supply the demand not only for the consumption of 
pure sirups but also for supplying the materials which when mixed with 
pure glucose prcwluce the mixed sirups of,commerce. Thus inedible molasses 
would lx; eliminated from human food and mixed sirups be rendered unob- 
jectionable articles of diet. 

CONFECTIONERY. 

The term confectionery is ap[)lied to a wide range of products which may 
in general be descriljcd as preparations of saccharine substances with various 
colorjt and flavors. A common apjiellation used in connection with con- 
fectionery and one which describes perhaps the major part of the product 
Is the term ‘‘candy." 

Material Used in the Preparation of Confectionery.— The saccharine 
materials which are employetf in the preparation of confectionery are sugars 
of various kinds, namely, maple, cane, and beet sugar together with glucose, 
dextrose, and invert sugar.* Starch, which is not a saccharine substance, is 
sometimes used us a filler in some forms of confectionery. The colors used 
are either those of a vegetable chanicter, such as sjiffron and annatto, or those 
derived from animiil substances, such as cochineal, or in many cases that large 
class of b<Klies derived from coal |ar and generally known under the name of 
anilin dyes. The flavors employed are either natural flavors, such as those 
derived from nqts and fruits, or their preparations, extracts, such as the extract 
of vAnilla, and synthetic preparations, including a very large number of artificial 
flavoring materials resembling to a greater or less degree the natural flavor 
of fruits, nuts, or flowers. Chocolate js one of the most common and one of 
the nlost highly appreciated flavoring reagents employed, being largely mixed 
with sugar before using. * Not to be included in the permissible materials in 
the manufijeture of confectionei^' are any powdered mineral substances or 
mineral substances of arty kind (except such as are incident to the manufac- 
ture of the product Us the natural constituents of the raw material), poison- 
ous or harmful colors or flaiors, and fermented, vinous, and distilled liquors 
^nd drugs of all kinds. 

Und^r adulterations the question*^^ of what is harmful or hiu*tful in such 
iqRteria] will be more fully discussed. 

Method of Manufacture.— Each^ manufacturer has his own methexi of 
mixing, flavoring, and coloring his products and these are mostly trade secrete. 
A general statement, how’cver, may be made regarding the method of pro* 
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oedure./*rhe saccharine substances arc usually dissolved in water and 
brought to the proper coa^tency by heating. The colors and flavors are 
added during such jjart of the prnc-ess as is most favonible to their incorjiora- 
tion and retention. The mass, when of the prop^^r insistence, Ls molded into 
the various forms in which candies are found in commerce and in many 
cases |K>lished in revolving drums of copper or other tH)Iishing devic*c. It 
would be useless to undertake, even if they were known, to describe the 
manifold methods employed to stcure the fancy an<i high-class confections 
which are found ujK)n the market. 

Crystallized Fruits and Flowers. — When fruits and flowers are treated 
with sugar siruj) which is subsequently allowed to crvstallizc there are pro- 
duced what is known as candied or crystallized flowers or fruit. These 
substances in this case l>ecome confections and should be jihfged by the same 
standards as the straight ca ndv. 

Food Value of Candy. — I'he food value <»f confectionery or candy is not 
as a rule considered, since it is eaten more for its flavor and general palatabil- 
ity and attractiveness than for its nutritive proixTtie'j. Neveriheless, the food 
value of candy is often very high and is measured chiefly by the sugars it 
contains. 

Adulteration of Confections.- 'I'he question of adullerati(n\ of confec- 
tionery is one which is .somewhat difluult to di.scuss, since in the definition of 
confectionery and candies the incorporation of added harmless coh^rsand fla- 
vors is regarded as a legitimate process. It is evident that because a confection 
is colored or flavored there is no reason for the sliUemenl that it is adulterated. 
Confections nut being a natural product dheir coloring and flavoring cannot 
be regarded as deceptive since neither pro<ess (an be used in any sense la, 
deceive the purchaser. It follows, therefore, that any kind of a harmless 
coloring or flavoring material will be a legitimate addition to confectionery. 
The question, however, of what is harmful or harmlc.s.s is one difib ult to 
decide. The manufacturer of coloring and flavoring materials and the 
manufacturer of confectionery are^aivvays quite ^rcady to cer^fv that the 
colors and flavors u.sed are harmless to her^th. On the other hand the phys- 
iological chemist, who stands apart from the commercial point of view, may 
be led with difficulty to adopt the same conclusions. It is nvidcnt there are 
some colors, es|K*cialIy those of a vegetable thanicler, wliich must be regarded 
as harmless. Nearly all vegetables contain natural coloring materials, cither 
chlorophyll or derivatives therefrom, which arc, without doubt, quite harmlcns^ 
The addition of coloring matter of a vegetable character to confectionery 
is not regarded as in any w^ay a harmful or deleterious ingredient to the jirodflet. 
The same may be said of animal coloring matter, "since there are also Natural 
constituents of animal substances used .such as cochineal, which, as is well 
known, is derived from an iasect, and hcn<^ the addition of such a substance < 
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to a food pr(xluct may lie regarded in the prewnt light of our knci'iedge as 
harmless. There are also synthetical preparations which from a chemical 
point t)f view, and in so far as known from the physical pcnnt of view, are 
closely identified with vegetable substances. These preparations may, a 
pfiori^he regarded as substances not injurious to health. On the other hand 
almost the whole range of mineral colors which formerly were so much used 
in tinctorial art, namely, the o.xids and salts of metals such as copper, chromium, 
lead, arsenic, etc., are regarded by ])racW*cally all authorities as injurious 
8ubstan(>es and not suitable for introduction into food products. There is 
left then for lonsideration in this res|)ect that vast body of coloring matters 
derived from coal tar and known in general as anilin dyes, whether directly 
made from anilin or not. On the question of wholesomeness of these Inxlies 
there is muc h division of opinion. Of the many which are knov n, how-ever, 
only a few are regarded as harmless. Perhaps thirty different dyes would fover 
the whole number which have been j)ronounced harmless by exjXTt observers. 
The exjXTts, however, who have rentlered decisions in this matter do not 
agree as to the harmlessncss ()f the list just mentioned. Some of them include 
some portion.s of the list and exclude others from their commendation. It 
so happens, therefore, that odly a few so-c4lled anilin dyes have really 
escaj)e(l condemnation at the hands of some of the experts. The general 
character of anilin dyes and the well known j)oisonoiLs property of the radical 
from which they are derived leads^to the sup|M)sition that it would be very 
unsafe in any case to make an absolute statement in favor of any of them. 
These bodies, as a rule, undergo no change in the metabolic ])rocesses. They 
pa.ss in and through the cellular tissues of the body and are excreted mostly 
^ in the urine and hence place a burden ut)on the excretory cells which, although 
light, is unnecessary. The iKxssibility, t(H>, might be taken into consideration 
of a (lircct toxic effect which they may exert although in a minute degree 
upon the cell structures through which they pass. It is certain that the.se 
bodies can exert no beneficial effect upon the structure of the cells and it is 
hardly likely, in the doctrine of probalelities, that they should be neutral. 
It is ntUisable, therefore^ to sujjgest to the manufacturer of confectioner}* 
as well as the other food prcxlucts, but of confections in particular, the 
wisdom of seeking some mkthod of producing attractive colors in their products 
^mong sources which arc o|)en to no .suspicion. It might be that this w*ould 
be attended with some exi)ense and that the dyes which are unobjectionable 
^may be more costly. This, however^ should be a matter of ver)* .smaD con- 
sideration to the manufacturer who has the welfare of the public at heart. 
The price of confectioner}*, as is well known, is out of proportion to the prices 
of the* raw* materials of which it k m^de. The quantity of coloring matter 
which confections contain k acknowledged tb be minute so that whether the 
^ colors cost a dollar or five dollars a pound makes little difference in the actual 



ADll^ERATlON OF CONFECTIONS. 485 

cost of tie product and lhe*highest priced colors would not diminish the 
percentage of profit to any »oticeable degree. 

Aside from the use of harmful colors and flavors, which are always to be 
regarded as adulterants, there are many other praclic'es in owinet lion with 
the manufacture of confections that may Ik' classed as objectionable, Mast 
of these have, however, been forbidden by law* in the states and in other coun- 
tries and are now forbidden by our national law. I'he addition of ground 
mineral matter was long known a%one of the principal adulterations t)f con- 
fectioner}*. This, in my opinion, is no longer practiced in the I'nileil States. 
The substances used were commonly kno\\n as terra alba, that is, ground 
talc, }>owdered silicates, jxiwdered chalk, or ground marble— in fact any 
white |X)wdered mineral substame. The object of this adulteration is mani- 
festly to increase the weight. 

Poisonous Mineral Colors . — In the early days of tlie manufa( turing of 
confecti(»nery salts of lead and comjxmnds of chromium, as well as c(uu^>ounds 
of other metals such as co[>[K*r, etc., •were em]>loyed for (oloring purjxcses. 
The use of these btxlies is now extremely rare, howe\er, if it i^ ever 
practiced, and hence may l>e regarded as a practice of the ])ast. 

Clufosc Lonlatnin^ Harmjul ISuh^lances.-^Tha bleaclung of glucose by 
sulfurous and naturally leads to the inlnMluc tion into, candies of this sub- 
stance. It is j)resent in minute quantities, however, an<l if the glucose is 
carefully made, I may add, in negligible ejuantities. 'I'hc danger of over- 
.sulfuring must not be forgotten and it is diflicult to draw a line of demarka- 
tion iK'tween what may be regarded as negligible and injurious (juantities. 
The abandonment, therefore, of the use, of sulfur must be ngarded as the 
only safe way of protecting the consumer against an a<lulleration of this kind. 
The Use of poisonous* flavoring is |)CTha|)s more extensive,lhan is generally* 
recognized, esi)ccially of that flavor which Is suj>]M)sed to be charac ft-ristic 
of the kernel of the |x*ach, namely, lamzaldchydc or its derivatives, 'rhcrc 
is also a small amount of hydrocy^inic acid in the kernels of the j>ea(h, 
almond, etc. This is a very' deadly' substanc'c and no artificiaj pre[Taration 
of it should ever l>c u.sed. If there l>c any flacorbf this kind in a confec tion 
it should be derived .solely from the alnfond or similar nuts which contain 
only minute traces. While nature, as is well kq^wn, placets poisonous sulj- 
stances in many focxl products, they have been so .slfilfully combined as to 
render their effect the least harmful. When flian ]>r(Hiuces a similar f>oison- 
ous article artificially and adds it to a food, the poisonous effec t thereof is 
undoubtedly increased. Hence the iLse of artificial harmful flavop of any 
kind in a food product, especially confectionery, is utterly reprehensible ^nd 
unpardonable. , 

Alcohol . — .Alcohol has been placed in different forms in confectioner}', some- 
times enclosed as drops within the saccharine substance. This mast l>c re* 
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garded as an adulteration of a very reprehensible character, since the« products 
are eaten so much by children and the danger of injur)' from the alcohol and the 
danger of forming a habit from eating it in^his way is extremely great. This 
form of adulteration is .spcrificully forbidden by the national law. In view of the 
fact that children and young ]x*rsons of lK)th sexes, and especially girls, eat con' 
fcctioner)' so largely it is incumln'nt upon every manufacturer to see that no 
raw material is employed in his prcKesses and no llavoring or coloring or other 
added ingredient used which is in any way under suspicion as being a harm- 
ful or deleterious .sul)stante. Manufacturers should remember that a mere 
certitic ate of purity from the p4*rs»)n m.iking these substinces is generally of little 
value. Kveii if the statements mule in sud) lertit’uates are true they will 
alwavs b(‘ under suspiiion, beiausi* it would be sup|)osefl that they were 
made for the purj)ose of furthering trade rather than for the protection of 
the consumer. In tlie lase of two experts of like honesty and like industry, 
one emploverl for the purp<»se of giving a (erliluate to the article of food and 
one whost* researches are entire!) in<U‘pendent (»f any commercial relations, 
the i)ublic- will generally give the decision of the latter a greater weight. In- 
spection olVicers under state and national food and drug acts should give 
especial attention to the subjec’t of confectionery as an article of diet almost 
universalb employed and consumed by a class of the community most sus- 
ceptible to injury. ” 

IIONKY. 

Honey is defined as the nectar of (lowers, g.ithered and stored by the honey 
bee (Apis mvlifiai). While this is a ver\ good definition there is often found 
in honey saccharine exudations c^f the |)lant other than the nectar of 
.flowers. Many plants contain sugar in their saps agd when an exudation 
of Si\p takes j>lac6 and the water in the sap is evaporated a s«iccharinc residue 
remains which is also gathered by the bee. Many trees, esi)ecially of the pine 
family, exude a sweet sap when stung by a kind of louse (aphis) and this k 
also giv^hcred by the l)ees. Thus while ‘there may be other exudation.s of the 
plant found \n honey the. fact remains that the true honey is gathered exclu- 
sively from the nectar of the floxvering plant. A honey which is made by 
feeding bees 'sugar sirup pr other artifu ial sugar fcKid cannot be regarded 
as a genuine artMe. [TheTceding of bees, while a strictly legitimate practice, 
should be confined to keeping them over t)crio(Ls of famine or the keeping 
of them alive during the winter or at other times w hen they do not have access 
to the flowering plant, » 

Histodcal. — Honey has liccn used by man for fcK>d from the remotest 
antiquity. In fact, in earlier times honey was the only sugar substance at 
the disposition of man. He had not yet leaijied the sources of great supply 
which now arc at his command or if he had he was not familiar with the 
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technical processes of preparitig the commercial article. Honey is approxl* 
mately a pure saccharine si^bsiance and this, in addition to its peculiar and, 
to most people, pleasant flavor, i|ot only gtive it a vogue in the earlier times 
of necessity but has maintained it in public favor when other and cheaper 
sources of saccharine substances have lieen developed. In fact, at the present 
time it might he said that honey owes its value ujxui the market not to the 
fact that it is a saccharine iKHiy but that it contains flavors and aromas im» 
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parted to it by the flower and by the bee whiA render it a luxury rather thin 
a necessity of life. « 

Preparation of Honey. — While bees stored their honey in hollow trcA 
or other suitable places in earlier times this was a doubtful source of supply. 
The bee tree is still an object of int^est in everj* neighlx)rhoo(L M^ny wild 
anunals, especially l)ears, ar^ very fond of hone>' and these animals were 
the robbers of the honey bee in the dayi when wild beasts roamed the for- 


• • c 

488 SUGAR, SIRUP, CONPECnONERY, \ND HONEY. 

esto. Since the removal of the forests to such* a large extent in tW interest 
of agriculture the l)ee tree is becoming a curiosity rather than a matter of 
common occurrence. Wild swarms of beos, therefore, at the present time, 
find other pbces for building their hives than the hollows of trees. They 
arc likely to light u|Hm almost any point that affords them a temporary sup- 
port and attempt, at least, to form a colony. Unless, however, they have 
some natural protection such as that of a hollow tree, these attempts are 
usually unsuccessful. In Eig. 83 is shown,a swarm of bees, which, gathering 
on the bough of a tree, have bent it to the ground. 
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Artificial ^ives. The artificial hive has now become an inseparable 
incident in bee cylture. Tlie various forms of hives and their relative merits 
C^not be discussed in'this manual. There are many special works on bee 
culture in . which all these mechanical appliances, which are so favorable 
tp the storing of large quantities of honev, are descril)ed. 'The most approved 
form is that which permits the depositing of the combs in small boxe.s which 
when filled usually weigh aUmt one pound and which can be easily removed 
firom the comb and are in a condition tO'send to market. The proper method 
of locating bee hives is indicated in Fig. 84. 

The art of bee keeping is not 8a.sily acquired and it requires a natural 
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aptitude is* well as long study*and research to become an expert bee keeper. 
Experts differ in their opiniqp respecting the relative value of hives, and rival 
manufacturers also do much in jthe way of advertising one or another of 
these contrivances. All of them that havc^mcrits are such as protect the bee, 
during the months when it is idle, from starvation and discjuse and afford it 
every jx>ssible facility (or storing its treasures during the sciison of activity. 

Distribution of the Honey-producing Industry.— -Kver>' [xirt of the 
United States is suitable in some re!j|>ccts for the prv<lurtion of honey. Natur- 
ally the e.xtremc northern jxirtion, where the winters are very severe, arc less 
favorable than the southern [xjriion for two reasons, lirst, the difficulty of 
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keeping the l>ees over the winter is greater in iHe North, and, second, the 
season of activity is much shorter. On fhe other hand the h<mey which is 
gathered from the northern flowers is, as a rule, i^lore highly prized than that 
gathered from the more southern regions. Califoniia,^rhai>s, is the greatest 
honey-producing state in the Union, though’^ jx)rtions of New Hampshire, 
Pennsylvania, Ohio, and many other states have developed great industries. 
It is very common also for the farmer to have a numl)er of l)ee hives^ particu- 
larly for storing honey for domestic consumption, so that the making of honey 
is almost as common on the farm as the making,of butter. 

Comb Honey. — The honey which is produced in the hives and removed 
without extracting it from the comb is knov n as " comb honey. ” As indicated 
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above, at the present time large amounts of -this product are by the 
^ng of small boxes of a size intended for the^market. This is, by far, the 
most convenient method of handling the product. A frame showing 24 boxes 
of comb honey as withdrawn from the hive is illustrated in Fig. 85. It has 
also the additional merit of a practical guarantee of the product. In Fig, 86 
is seen a l>ox of honey in which the capping is incomplete. Many mechanical 
attempts have l)een made to imitate the genuine (omb and in many respects a 
certain degree (»f success has l)cen attained. In fact nearly all of the com- 
mercial comb honey of the present day is made in combs built upon an arti- 
ficial base in which the cells of the comb are started and sometimes built to a 
considerable depth. The l>ee is then only re(|uired to fill out the remaining 
portion of the cell and, after filling it with honey, to cover it over. Thus 
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the labor of the Ixie is greatly diminished in respect of comb l)uilding and its 
energies presPn'ed for a greater pipduction of honey. It must be admitted 
that hont;y preserved ip tht comb has a delicacy and daintiness which does 
nnt attach to that which has bfcn separated and sold in a liquid form. The 
comb honey, therefore, commands a fancy price. 

• Bxtntctod Honey. — Where honey to be shipped to any great distance 
it is found difficult, if not impossible, to transport it in the comb, since the 
janing and e.xposure incident to transit break the delioite cells and allow 
the honey to escape. For commerciarpurposes, therefore, especially when 
honey is to be shipped to distant^points, it is separated from the comb at 
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the place yf manufacture. TIve usual method of separation is by centrifugal 
force. The caps of the cells being removed, the boxes which cx)nlain them 
are placed in a centrifugal machine and the honey forc'ed out by centrifugal 
action. The boxes arc then returned to the hives where they are refilled by 
the l)ees. By this prcKoss extracttxl honey can l>e made in great (|uantities 
and fur a much lower price than the s;tme <|uantity of honey .still held in the 
combs. The principal objection to extracted honey is due to the fact that 
it has l)een subjec ted to such extensive adulterations as will l>e mentioned 
further on. There can la? no valid objection made to the character of ex- 
tracted honey when it has l>een prepared under com]H*lenl direction and 
with the skill and care whidi are reijuired by the profe.ssional honey makers. 

Strained Honey. — Strained honey is a variety of extracted honey which 
is allowc‘d to flow by gracity or by gentle pre.ssure from tin* broken or frag 
ment;iry combs. Iji .such case's, naturall), the cell or hoiiv'y c'omb is destroyed. 
I'he residual comb is sent to market as l>ee.s\\ax. , 

Properties of Honey. — Honey at ordinary Icmjx^rature is a visams liejuid 
of a lint varying from almost colorless to almost black, according to the char- * 
alter of the llowers and the season in which it is gathered and the length 
of time of stonige. It conUuns from 15 to 25 |H.‘rcent cd water and usually 
has a small (juantity of foreign substances, incident to its manufacture, such 
as particles of dust, jxdlen, fnigments of bees, fragments of comb, etc. Honey, 
therefore, is a somewhat conc entrated solution of sugars and these sugars arc 
the natural products of the llowers of |)^ants, modified to some extent, by 
pacing through the organism of the bee. In pass;ige through the l>ec the 
honey is impregnated with a small ejuantitv of an acid, named from the ant, 
formic acid. It also suffers other ‘changes which are very strongly markc'd 
in llavor and aroma lujt which cannot be very readily traced chc‘mi^ally. 

Polarization. — Pure honey, that is, honey gathered sol^y from ihy site- 
charinc exudations of llowers, at the ordinary temf>eraturc of the laboratory, 
namely, from 65 to 85 degrees P., has the f.Kully of turning a plane* of |X)kir- 
ized light to the left, which is just (lie opposite of the ojitical prope^tic's cd 
t'ane sugar. W henever a honey sTiows a right bimdc'd ]M»lari:?lition it is a 
cause for suspicion resfiecting its purity,* A honey of this kind has either 
l>ecn made by feeding the bees a sugiir sirpp or bv; the gjithering, on the ])art 
of the bees, of the saccharine exudation, before alludfd to,*known,ns honey 
dew. It is perfectly true that bees may ha\e*gathered in exceptional cases, 
exudations of plants w hich will show a right-handed jxilariziilioir, but this 
occurs so infrequently as to render it atlvisablc to rcgiird such a honey as fil^ 
normal in quality. The polariscope, therefore, becomes an almbst indis- 
pensable implement in a study of the purity of honey. * 

Water. — As has already be«n stat^, the usual content of water in honey 
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fe from 15 fo 35 fieruent. It very rarely faMs below 15 percentf.and aiso 
very rarely goes above 20 /tercent In extremgly dry periods it is e\ident 
that the content of water becomes less, while m times of rain or at the first 
advent of the flowers the content of water will be greater. The bee naturally 
modifies to srjme extent the content of water in order that the organism may 
dis[X)se of the product. If the content of water is too small the bee handles 
the product with difficulty and if the content of water is too large difficulty 
in gathering and storing ^he honey on account of the excessive fluidity is 
cx|)erienced. As Ix'fore intimated, the color of the honey depends largely 
U|)on the flower from which it is made. White clover gives a honey almost 
water-white and among all the honey pnxiucing flowers is perhaps regarded 
the most highly. On the other hand a plant like the golden rorl, which flowers 
later in the summer, produ( es honey of a deep yellow and sometimes almost 
a black tint, 'i’he (f)lor of honey, therefore, indicates not only the sea.s?)!! of 
the yetr at which it is store<l, becoming darker as the autumn advances, ))Ut 
also the nature of the flower from wfyeh it is [)r<Kluce(l. 

Ash.-^The content of mineral matter in honey is extremely small and 
perha])s is largely due to the mechanical entanglement of dust in the nectar 
rather than the exudation of victual mineral matter itself from the flower. 
In .some cases the amount of mineral matter is so small as to l)ecome a mere 
trace while in other cases it#has been found as high as .3 of one ]>ercent. 

A high content of ash denotes the exjiosurc of the nectar previous to gathering 
to an infection of dust or to som^ other almormal condition. A high ash 
content, therefore, always indicates that furth(;r study should Ir' made respect- 
ing the purity of the product. 

Sucrose.—The amount of sugar (lane sugar) which is found in honey is 
•in normal conditions not very large, but in exceptionalvases the sugar content, 
that i«, the sucrose content, may reach as high as 8 or 10 percent, .^t such 
times the honey has only a slightly left-handed polarization or may become 
right-handed. Whenever the content of sucrose in honey reaches as high 
a.s 8 percent there is ground for suspicion that the l)ees have ])een fed on 
sugar sirup, or that .some other form of adulteration has been practiced. 

Dextrose and Levulose. — The two principal saccharine components 
of honey are the sugars "known as dextrose and levulose, in other words, 
taken together, inverted sugar, that is, sugar made by the inversion of cane 
s\igar or sucnxse. In the nectar of flowers these two sugars exist almost in 
the pro|x>rtion which would be expecle<l if they had been formed from su- 
frose or ordinal*)' sugar by a simple chemical process. Sometimes one of 
these sugars and sometimes the other may be in slight excess. The names 
of *the§e two sugars indicate their active properties. Dextrose is a right- 
handed sugar, that is, it turns the plane of polarization to the rignt. In this 
respect it resembles sucrose or ordiparx eane sugar, although it is not so strongly 
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right >han^. Lc\’\il<»e, as the name implies, b* a sugar which turns the 
plane of polarization to thj left. The tem|)erature of the solution has t 
very marked influenc-e upon this active pro|)erty, — the lower the lemj)eraturc 
the greater the left-handed rotation. A honey which has a strong left-handed 
polariziition, therefore, at ordinary tem|)erature is one in which the le\ailosc 
is present in full pro|K)rtion or \erv slight e.xcess. The other constituents 
of honey, namely, the ]>ollen vvhiih K mechanically mtangletl therein, the 
dust or dirt which is mechanically attached theret^, the formic acid imparted 
thereto hy the l)ee, and the other ingredients, are extremely minute in (|uantity 
and are not, as a rule, expressed as |KTcentage constituents. In fact the 
most of them are merely accidental constituents. 

Adulteration of Honey. — Perhaps there is no common food product, 
with the jK)ssil)lc ext'cption of condimental suhsiaiues such as pep|>cr ami 
spices, lliat has lK*en subjected to such extensive and general adulterations 
as lumey. , 

The high price of honey, its |>osition as a luxury as well as a f«HHl product, 
and its altracti\e flavor and aroma ha\e all combined to make it a favorite 
product tor adulteration. In addition to this the invention in the last third 
of a century of an artificial prcxluct resembling honey \erv closely in its j>hysical 
properties and being itself a saccharine IxmIv, namely glucose, has put into 
the hands of the adulterator an ideal substitute fc^ the natural prcKluct. There 
is only one reason why the adulteration of honey with glucose has not been 
more extensi\e than it is, namely, the cas^ with which the chemist can delect 
it. The chemical ])ro|)crties of glucose are very distinct from those of honey 
itself. In spite of this fact, how'ever, the adulteration of honey has l>cen most 
extensively exploited and until the methcwls of detecting it were develojH'd it 
was almost universally |>racticed. Glucose is a water-white saccharine semi-* 
viscous mass made by the hydrolysis of starch with an acid and therefore 
forms the Ixxly u[)on which the adulterated article can be built. It has a 
low saccharine value and cannot Ik* used alone but must necessarily l)e mingled 
with the honey. The amount of r^‘al hemey used is, as a rule, a minimum 
to give the flavor and taste of the genuine articte to the admixture. It is 
believed at the pre.sent time that this method of adulterating honey is very 
much less practiced than in former years- and thin is due, as h*as Ix-en .said, 
to the ease with which it can be detected and also, ifc may *lje added, to the 
increased rigidity of national, state, and muiiici])al insjKJclion, rendering It 
difficult to place an adulterated article such a.s this ui)on (he market without 
detection. Incalculable harm ha.s beeif done to the honey tracie of the countr^ 
by the practice of this style of adulteration. Only liquid honey, tha*l is .sepa- 
rated or strained, can be easily adulterated with glucose. Often, however, 
an attempt has been made to*still further deceix'c the customer by placing 
a portion of the genuine comb honey in a and then filling it with the adul- 
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teratcd mixture, giving the appearance oi the ^nuine article to a certain extent 
to the whole. c 

Adulteration with Inverted Sugar . — A jnuch more subtle form of adul- 
teration, and therefore one much more difficult to detect, is the adulteration 
of honey with a siruj) made from inverteil sugar, that is, the prixluct obtained 
from cane sugar by the action of a dilute acid. This chemical process, as 
has already been indicated, converts the cane sugar into a mixture of dextrose 
aiul levulose. Thej,e sugars arc identic!^, for chemical purjioses, with the 
natural dextrose and levulose of honey. The chemist, therefore, has a much 
more difficult task to |HTform when he attempts to diagnose the presence 
of artificial flextrose aiul levulose in a mixture of the natural product. There 
are, however, certain (pialities of ash, as well as other chemical constituents, 
which guide him in his work. While his conclusions do^not have that definite- 
ness which attaches *10 the examination of a honey adulterated with glucose 
they arc sufficiently distinctive in most cases to determine w'hether or not a 
so])histication has been jiracticed. c 

Adulteration with Cane Sugar. very simple form of adulteration and 
one which cannot l>e practiced to any extent without being easily detected 
is the admixture of a sirup of pure cane sugar to honey. As long as the 
quantity added is not sufficient to change the o]>tical properties, so that the 
mixture becomes right handed in its rotation, the admixture of a small quantity 
of cane sugar sirup might esi'a|)e the detection of the chemist. Inasmuch, 
however, as cane sugar exists only in small quantities in honey the regular and 
persistent occurrence of much cane sugar in a.honey would be a just cause for 
sus])icion, although its occasional CHcurr^nce might be due to purely natural 
causes. 

MlSrKLLANEOUS. 

Mince Meat. — Under the term “mince meat” is included a large variety 
of mixtures used chietly for pie making cind composed of meats, fruits, evapo- 
rated fruits, spices, and sometimes alcoli^il in some of ius forms. It is not 
txissiblc to describe any particular combination w’hich w’ould be entitled 
to bear the name alone, since each housew ife and each manufacturer follows 
a method of her and his own. A general description, however, may be given 
of the mtinufactured article which, unfortunately, has largely displaced the 
nTmcc meat of domestic manufacture. 

Judged by the name alone, meat of some kind would be an important 
iSnstituent of this substance. This, how*ever, is not the case. Very few 
of the mfnee meats contain more than 10 percent of meat, a large number 
contain. less and quite a large number qontain none at all. Suet and tallow' 
are sometimes employed as a substitute for rt'ieat, which apparently satisfies 
the conscience of the manufacturer even if it does not suit the palate of the 



IUNCE MEAT, 


49 $ 


consumer.; ’Evaporated fruits««sucb as raisins, etc., form imrwrtant amstitu* 
ents of {he mixture and als^ fresh fruits, in domestic manufacture, are very 
often used. Spitzes (»f various kinds are also employctJ and the mixture 
is sometimes flavored with brandy or some alcoholic l>everajte. 

Pressed Mince Meat . — The mixture which is aU>ve descrilxMl may l>e dried 
and presserl, or presscii without drying;, into a hard firm cake which renders 
it more suitable for transjxirtation and improves its kei*pinK qualities, 7'here 
is perhaps little difference bclwetm the unpressq^I and the pressed mince 
meat except in the matter of a binder. 'I'he binder consists usually of starch 
or flour, which serves, not only n> give adtiitional weight to the mixture but 
also to hold the particles together. Stan h or flour is sometimes used in uii' 
pressed mince meat also. There is another advantage in using starch or flour, 
namely, that these IxKlies absorb large quantities t>f moisture an<l thus incrcaM; 
the Nueif^ht of the mixture. Mince meat cannot be recofnmended on s«initary 
ground.s, since the metluKl of manufacture is not always known and the materials 
from which it is made are not always fclecle<l with the sfde view to the excel- 
lence of the raw materials and the health of the consumer. The meat when 
used often represents waste material from the table or factory and the fruits 
are not necessiirily those which look best bir. probably are those usually of 
the worst a[)[)carance and the combinations are made with a view of meeting 
the ordinary demands of the market rather tha«» of catering to the tenets of 
sanitation. 

It is not the intention of this manual t<'> discourage any kind of legitimate 
manufacturing industry, but, in view of the general (haracter of substances 
of this kind, if they are to be used at all, it seems advisable that they shoultl 
be made in the home, of material .sele(tc<f by the housewife and in a manner 
which requires no special treatment for its preservation, rather th.in to be* 
purchased at random in the open market, made of materials of iinlwiown 
origin put tt>gether by an unknown process. 

Adulteration oj Mince Meat . — Assuming that the materials which have 
l>een selected are wholesome, siinitary, and of fine quality, the j)rincip»l adul- 
terations to which mince meat is subjecteil are the addition of ^lemical ]>re- 
servatives and artificial colors. Inasmu(4i a.s mincemeat is not exj)e(ted 
to be of any very definite color the use of actificial colors is not common. On 
the other hand when mince meat is made in large <|uantfties, trtwis}K)rted 
long distances, and sejmetimes kept for a long«whilc on the .shelves of the gro- 
cery, the subject of preservation becomes a matter of serious imfKirfance. It 
is naturally inconvenient to preserve jf mixture t»f this kind by sterilization^ 
though this has been accompli.shed. The method of drying and ’pressing 
has already been described. This, of course, detracts somewhat from the^ physi- 
cal appearance of the product.* The common method is the addition of a 
chemical preservative. At the present tiny I l^elicve that benzoate of soda 
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is the one very commonly used, and It will probably continue to*^ so usedj, 
by most manufacturers until national and state laws or an enlightened public 
opinion eliminate it from food products. 

Pie Fillers.— Nearly allied to mince meat in its character is a large class 
of substances known as pie fillers. Mince meat itself, as may be seen from 
the description which has bcej given of it, is nothing but a pie filler of a 
[larticular kind. Unfortunately the demand of the domestic cuisine is for 
substances prepared, or partially prepared, for immediate consumption. In 
this way the demand for predigested amf precooked food has liecome a very 
general one and the pie filler is a legitimate effort on the part of the manu- 
facturers to meet this growing demand. It is far easier for domestic pur|) 08 es 
to make a pie of an already [irepared material than to go to the trouble of 
constructing the material in the kitchen. A housewife loses sight of the 
fact that the fresh (Kmiestii pic is pndiably the only one which, ftir sanitary 
and o^cr reasons, should be admitted to the table. As the pie tillers are as 
varied in character as the different kinds of pies from which they are made, 
no definite standard can be prescribt'd for them. Fruits are, naturally, the 
predominating con.stituent in these fillers and the condiments and spices 
used arc certainly unobjcctionidile. If it lie possible to prepare .spiced fruits 
and keep them until used for pies there woukl seem to be no objection to the 
manufacture, long Ik'fore uspig, of these substance in large quantities. The 
difficulty, however, of preserving the freshness and aroma of a fruit or other 
substance used for pie making is so evident as to need no particular emphasis. 

Aduiteraiion oj Pic h tilers, — The common adulterations in pie fillers are 
artificial colors, when they are designeil to represent fruit of a s[)ecial char- 
acter, and preservatives. The .safnc remarks which were made rcs|>ecting 
these IxMlies in mince meat apply with eijual force to all kinds of pie fillers. 
Food^ of this kihd are evidently only properly made on the premises where 
they are consumed immediately after manufacture. The addition of artificial 
colors and preservatives to such substances, w'hile apparently necessary in the 
present condition of trade, is w'holly objectionable from every other point 
of view, and in such cases trade condituins should properly give w^ay to the 
demands of public and private sanitation and hygiene. 

In the intei'est of both hygiene a^d palatiibility “ pie filling » should be made 
by the pie leaker. Ij, is not possible in an article like this to secure that 
perfection of cleanliness and tjelicacv of flavor which should be characteristic, 
when making large quantities of “filling” and transporting it over long 
instances in barrels or tubs. Make the pie filling and the pies at home. 
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Introduction. —One of the most im|X)rtant sul)je(.'ts in conneii ion with 
the food supply is that of foods offered for the use of infants and invalitls. 
In so far as the chemical comjwsition, nutritive proj>ert,ics, and palatability 
are concerned, there is nothing which may lie said in general concerning 
infants’ and invalids’ fovKis which may not l)c said with equal appropriateness 
of fexxis of all kinds. It is often necessaev, however, in the case of infants and 
invalids, to m<xiify certain natural focxls in such a manner as to adapt them to 
the peculiar conditions present. It is imix)ssil)le in many tases to draw the 
line between what may lx? considertxl an infant’s ftMxi and what an invalid's 
food. Milk, for instance, which is the universal f<x)d of infants, is also often 
prescrikxl exclusively for invalids of adult age*or for well grown children. 
In the disturbances of digestion the ik)>c(ts of the digestive organs arc so 
changed or depleted as to reduce the grown person practically to the condition 
,of an infant in so far as nutrition is concerned. On the other hand, every one 
of the f(X)ds which is S|)ec'ifically prtscri!x*d for infants may also k used by 
grown persons, imder certain conditions. 

It is easy, however, to distinguish, as a class, infants’ foods from the focxls of 
invalids, although the two may ocerlaj) at some jxjints. It may lx* broadly 
stated that nothing is an infant’s ffxxl which is not milk, or does not have the 
chemical composition, the nutritive value, and general propertic.s of milk. In 
other w'ords, milk is the natural fcK)dt)f the infant, and every prepared infants’ 
food must have its value determined princjj>ally by its approximation to the 
composition of the natural article. On the other hand, an invalid’s hxxl may 
cover the whole range of nutritive materials It wwuld k useless, therefore, 
to attempt, in a preliminary paragraph, to distinguish shaiT)ly ktween thes^ 
two classes of foods. It will k sufficient, in the consideration of those hKxls, 
and in the study of their composition ayd nutritive properties, to confine 
discussion of infants’ fixxi principally to milk and its substitutes,, and to 
include other foods recommended for invahMs in the section on Invali<ls’ TcxmIs 
( p. 549). This is a broad line of demarkation which will avoid confusion. 
To a certain extent it will k necessary in the present discussion to considef 
33 '♦97 
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further some of the foods which have been* generally discusseef jn the pre- 
ceding parts of this manual. This is particular^ true of milk, and of certain 
meat preparations. 


INFANTS’ FOODS. 

GENERAL NUTRITION CONSIDERATIONS. 

Good Nutrition.— A thild is well nourished when it continues to grow 
normally; is free or nearly free from colic and other disorders of the intestinal 
tract; sleeps well, and is not fretful, but ap|)ears to be contented and to enjoy 
life. The ideal fcKxl for an infant is the milk of a healthy mother. In cases 
where this is not available artificial feeding must be practiced. These sub- 
stitutes for mother’s milk are considered in the following paragraphs. 
Great care should lx? taken not to feed infants in such a manner as to make 
them too fat. The infant does not need much surplus tissue. 

A word of caution should be given jn this resjxict, as many mothers think if 
Jhe baby is fat and chubby that is all that is necessary. While, of course, 
plumpness indicates to a certain extent the vigor of digestive operations, 
excessive plumpness should be avoided. I'he child that makes a healthy 
but not too rapid growth, without becoming overfat at any period, is in a 
better condition than the one that is too fat. The pictures of chubby cherubs 
that often accompany advertisements of proprietary or artificial infants’ 
foods may be very attractive, but this is not the kind of feeding that best fits 
the real baby for a vigorous and useful life. , A healthy child should increase 
In weight during normal growth ajiout one-fourth of a |K)und a week for the 
first six months of its life. A child, t^ierefore, which gains a pound in weight 
in a month may be regarrled as being in a v'ery satisfactory condition in so far 
as nlitrition and grow’th are concerned. 

Faoding of Inimatura Infants. — The selection of proper food for an infant 
depends largely upon its health, age, and general vigor. There are certain 
coodftions in which foixls which ordinarily nourish and support the health 
of the child are to l)e avo'idetl. Many infants at birth have a remarkably low 
weight, and it is considered by ]hiysicians that a baby weighing less that 4J 
pounds is immature. Th^ smallness of the child renders its nutrition extremely 
^difficuJt^ and even mother’s milk in such cases may prove unsuitable for its 
Dourish^ent. An infant of ^his kind must have fat, proteid, carbohydrate, 
and water in such quantity and relative proportions as will meet the 
possibi^ties of its digestion. In each case the competent phj^sician alone 
determine the quantity and composition of food which is best suited for the 
purpose. 

The subject of the feeding of such immature infants is well set forth by Dr* 
Spalding in the “Journal of the American Medical Association” for September 
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*S» *909» 9^* ^ (Jeficiency or excess of food, attempts 

have been made to base the quantity u)K>n the weight of the infant or its heat 
requirements; that is, the actual heat value of the fcKxl, or caloric value, as it 
is sometimes called, is made to have a certain relation to tlie weight of the child. 

In these cases it is necessary to mcxlify the milk in a \cTy marked manner in 
order to secure the proj)er results. The original milk must Ik* |>erft*ctl\ pure 
and from tuberculin-free cattle, and slumld have a bacterial c ount of less than 
10,000 ix*r cubic centimeter. If additional carbohydrates are usc*d, milk 
sugar or maltose is recommendcHl. ( )ften certain luHlies, esjun ially the chlorid 
of scxlium and limewater, are added to improve the digestion. 

If s^ceet milk does not meet the recjuiremenis, sour milk or buttermilk 
projierly modified may be u.sed. In such iiustances a modified milk in 
which the ratio of fat to protein i.s not more than 2 : i is found to 1)C 
most effective. The numlxr of calories in the food for these \er\ weak in- 
fants may not be more than joo a kilo of body-weiglit, and even this 
projxirtion can l>e redueexj after the child grows older. In s«>me instances, 
however, it is necessicry to have a f<M>cl with a much higher fixul \alue, 1. c., 
as much as 250 calories per kilo. The grejat |>oint is to watch each case to 
sec how the modified milk is digestcxl. If the fat can be digested, more fat 
is added; or if the infant digests protein ea.sih, a larger |xTcentage of protein 
is added, while the milk sugar is usually kept coii.stant. 

Quality and Frequency of Feeding.- 'rhere can lx no fived rule for the 
quantity of milk which should lx given to an infant. The state of liealth, 
the size of the infant, and the general einironment are all imixulant factors in 
this problem. It is almost imjK>ssible to establish any definite rule in regard 
to an infant during the first month of its life. From the fourth to the sixth 
week an ordinary child nvill consume from ( k )0 to 1000 grarr^ of milk claily, * 
After the fourth month the consumption will run from iocx> to 1200 gPam.s. 
These amounts are based upon exfxriments conducted on a large number of 
infants and should seldom be exc eeded. 

The young infant esjxcially mus^ lx protected against ten) large ftn in- 
gestion of food. A young balyv is very apt to rejeft by vomiting any exc ess 
of milk which he has swallowed, and this tomiting is a very nat^ural pre^cess 
and is not a symptom of disease. The sIcavct the*infant takes its fcxxl, the 
more likely he is to cscajx the disadvantages of any exc^s. • 

The numlxr of times the child should be fed also a variable onc.^ During 
the first month of life if an infant is fed every two hours it is quite sufficient^ 
after that the feedings may vary from six to eight times daily, up to the fourth 
month. After the fourth month six fecding.s are usually sufficient, and sorye- 
times a smaller number. The quantit);of milk takyn at each feeding vai;ies,of 
course, with the number of feedings, and is usually from 50 to 200 grams. 

It is important that the child lx frequi^tly weighed, as the quantity of 
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food that it needs bears a certain relationUo its weight and thus be 
approximately determinecJ. Gaged ufK>n the ^alorific value of the food, a 
child weighing 5 kilograms requires a quantity of milk representing 500 
calories, or five-sevenths of a liter, or in round numbers, 700 c.c. If arti- 
ficial ftKHi is used, assuming that it is as good as mother’s milk, a sufficient 
quantity of it should be employed to sup[)ly that amount of heat. 

Percentage Feeding of Infants. - A great deal of attention has been 
given in the last few years to what is ^nown as the percentage feeding of 
infants. It may l>e .said in regard to this matter that there are two distinct and 
somewhat different theories in* vogue. In the United States the so-called 
percentage metlKwl of feeding is generally upheld by the more advanced phy- 
sicians, while in (iermany the .sy.stcm whiih is known as the caloric is more 
generally held. Naturally, Ingh .systems have their good [xiints, and neither 
by itself may l>e .saui to lie complete. 

It i?» notditVu ult,as a rule, if thejHTientage tom|K)sitit>n ofthefood, including 
the quantity of fat, is known, to tali ylate its caloric value. The trouble, how- 
ever, lies in determining exactly the {KTcentage relations of different comiK)nents 
of the same kind of food. The ab.solute heat value of the food mav be said to 
best subserve the wants of tlu^infant when it amounts to from 100 to 120 calo- 
rics [)cr kilogram of IxMly-weight. As the infant grows larger, this amount mav 
l)e well rediic'ed, as, for instanc e, it might fall to 80 calorics ]X}r kilogram at 
the end of the first year. It is acKi.sable, therefore, not only to have the calo- 
rific value of the focnl determinecr jKT kilogram of weight, but also to know 
the |X‘rc'entages of fat, sugar, and protein in the food. Some ex}H'rts claim 
that fat is not a.ssimilated well by^ the vpung infant, and that its j)rcsence is 
often the cause of acute and chronic indigestion. If this be true, it is im|3or- 
tanl that the physician who wishes to protect his patielit from an undue amount 
of f;ft should know the cpiantitv [)resent. 

(^ne of the cdiief difficulties, of course, in pro|)erly modifving the |X?rcentage 
comjKcsition of milk is the fact that the milk it.scdf varies so greatlv, cs|)ecially 
in it.s^content of fat. For instance, the^milk from a Jersey cow mav contain 
two or even three times a’s much fat as that from a cow of the Holstein breed. 
Hence, any^ hard and fa.st rules for modifving milk .so as to secure a definite 
percentage' a)rnixKsition Jfre of litrie value. Fortunately, the milk varies much 
jnore aS to its content of fat than in regard to anv other cemstituent. Hence, 
It may 1^ practicable to apply .sterc*otv|)ed rules for modifying the content of 
^ugar and protein, but not the fat. Fortunately, the determination of the fat 
is one of the easiest of all the oj)erations in milk analysis and can be v'ery 
si^ccessfully made by one w'ho is not a chemist by means of the simple Babcock 
centrifugal apparatus, to l)e had ("if all dealers in rlairy supplies. The best re- 
sults will ('ertainly be obtained in the feeding^ of infants when both the calorific 
value of the food and its percentiage com|x>sition are taken into consideration. 
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Calorifie Value of Milk.~ln the feeding of infants the development 
of heat and energy is, of course, (juite as imfxirtant as the growth of tissue. 
For this purpose milks rich in failure much more im[x)rtant than tho.se rh h 
in carlxthydrates. For instance, the amount of heat and energ\ furnished 
by a unit weight of fat is more than <ioul>ie that supplietl by the same weight 
of milk sugar. The calorific iH)wer of milk, thtTef(»rc, de|K'n(is more on its 
content of fat than on any other constituent. A liter of milk. a[»pro\imatelv 
one quart, represents on an average a little o\er 7t>o talories. .\s a man at 
moderate work requires alK)Ut ;^ooo calories per da\. it is s(‘en that he would 
need more than four liters of milk. In othef words, the axerage man might 
well live and perform his ordinary activities on a gallon and a half of milk 
a day, considering heat and energy reejuirements only. 

Method of Computing Calorific Value.- In order to obtain the 
calorific value of f(M»d when its |K*nentage comjxksition is known, the percent- 
age of each clement is multiplied by its res|KH ti\e heat value for one gram? these 
caloritu \alues being well known. If. tjien, the total amcnint of t<H)d used in 
twenty-four hours is determined, its total ealorifit \alue is obtained by simple 
multiplication and addition An illu.siration ma\ .ser\e l)est to show’ how this 
is accomplished. Let us assume that milk preftared, or modified, for tlie use 
of an infant has i j)er(ent of protein, ; percent of fat. anc[ 6 {)er(ent of .sugar, 
and the total quantity of milk us^mI in a day is ^oo cubic renlimciors. 'I’he 
calorific jK)wer of fat is c\pressc.*d in round numbers for one gram l>y o.,; cal- 
ories; that of sugar is 4 i calories per gram: and the < alorific j>ower of protein, 

inasmuch as it is not fully o\idi 7 <i‘d, may l>e taken at the .same \ alue. namely, 
4.1 small calories per gram. The tot^il cal()rific value of the food is, therefore, 
given in the following calculation: 

300 '<003X0^=^ ^^^7 raloric'i due to f.nt. 

300 X o.oi X 4 I 12 3 caloriev due to protein. 

300 X 0.06 X 4.1 73 K caloric-s due to sugar. • 

i6f> 8 total calories in the railk ingested. 

Where constant recourse is had to .such c ale ulatit>n.s, it may be convenient 
to make a table which will give the calories* at once by insf)cction, but this is 
only necessary in exceptional ca.scs. " • 

Dangers in Bottle Feeding. — If infants are fed ‘by iKittlc or* in any 
artificial way, great precaution must be observ^l to kccji the Ixdtlc and alf 
parts of the apparatus free from bacterial and other infection. This is no^ 
by any means as easily accomplished as one might suppose. The mere w ash- 
ing of the apparatus with hot water after feeding a child is not sufficient. 
Two or three times a day all parts of the bottle, should l)c put into ^ater 
gradually heated, and Ijoiled fof .some time, in order to be certain that no 
contamination is possible. Even where thf^ milk is good and pure the con- 
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lamination of the container may })c so great '‘as to work an injur^- upon the 
child. AH rompiiiatetj methf)ds of administerii^g the milk should be rejected 
and the simplest one [lossiblc adopted. , 

Beginning of Mixed Foods.— When the first f<x)d is given, the greatest 
care should Ik* exeri ised in regard to its (quality, and es[>ecially that it shall be 
a food most easily digested. Reference has already been made to milk sugar 
and malt as [jrobably the lK*.st of the milk moditieis that can be used. At 
first the s<ilid partitles of»thc mall should not Ik? employed, but only those 
[)oriions soluble in water. Malted tereals in small (piantities may l)e given 
later on as the stomach of the* child becomes able to digest them. Fruits 
should never l)e given to infants at this .stage, though small (juantities of 
pro[K*rly pre[)ared fruit juices may not Ik* inadmi.s.sible after the child ap- 
proaches the age of a year. The juice of wholesome meat in small (quantities 
is also relisluxl by growing < hildren. Any foods which contain an alkaloid, 
such as coffee, tea, or chocolate, should Ik? rigidly excluded from the diet. 
For the .same rea.son alcohol should never be given to children even after they 
pass the age of infanc y. Solid f<MMl whic h recjuires ma.stication should not be 
used until the child’s first .set of teeth arc well dcvclcjped, and then these 
articles should Ik* administere*! in small cjuantities and the child taught to 
chew them as well ips jMcssible k'fore .swallowing. It is rather difficult to teach 
a child to chew, a.s the nattiral tenclency after twelve or fifteen months of 
milk feeding is to swallow any sc Hid lK>di(*s ]>lacecl in its mouth as .soon as 
possible. 

If the fcHKl disagrees with the child, aftt‘r it l)egins to take other food in 
addition to milk, an etTc^rt should |k* made to find what particular element is 
at fault. There are many theories advanced in regard to this matter, but a 
safe way is to withhold one of the elements which is' most oy)en to suspicion 
and ^ee if the disorder which had l)een noticed is removed. By a little ex- 
perimenting of’this kind, in a gentle way, a more rational feeding of the infant 
may be secured. 

Dirft at Weaning.— An imjxwtant part of infant feeding relates to what 
diet should l)e used immediatelv after weaning. The time of weaning, of 
course, is vq^riable. Some authoVs recommend that it Ikj done at eight or 
nine months, yhis, I thjnk, is chtirely too early. If the child is weaned at 
fifteen months, it isnbnc tcx> old, and even a longer q)ericxl may lx? desirable 
at times^ There arc, however, many rases where earlier w'eaning becomes 
/cjvisable and even necessary. Hejnee, it is well to consider just what 
foods a?e l)est for the w'eaned infant at that early period, say before the ex- 
piration of. the first year. Some mothers seem to think that the first tooth 
of the-infant shows that thp time for weaning is at hand. This, undoubtedly, 
IS a false indication, as a child cannot eat 'with a single tooth. The most 
natural period, it seems to me, wmld be when the first temporary teeth nxt 
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fuDyfonjied; in Other words, when the child has completed its “second sum- 
mer.” The infant then has^lwth incist>rs and molars for use in mastication. 
When the weaning is decided ujwn, it should be done gradually, giving at 
first a small quantity of foreign food ami gradually increasing it as the 
quantity of mother’s milk is decrcaseil. 

Use of Starchy Foods. — Some trouble may he cxj)erienced in teaihing 
the infant to take the new foods, and this should l)e undertaken with patience 
and perseverance. Orcat care shcculd be exercised in not passing too rajadly 
to a carl)ohydrate diet wliic h is riJi in stun h. For this reast)n malted cereals 
perhaps are to l)e preferred at first to the unmahed, but at this time of life 
it is necessary that the ]K)wer of the child’s organism for coiuerting starch l>e 
exercised, at least slightly, and hence the atlrainistration of a small amount of 
starch, a very small amount at the Ix'ginning, is desirable. The malted cereals 
could then lx; gradually decreased in (piantity and the unmalted increased. 
There is no objection to thoroughly cv>oking the lereal in order that llv* starch 
mav Ixi as much emulsified as |»ossible, ami thus remlered more susceptible 
to the action of the ferments of the m«»uth and of the intestinal tract Uwond 
the stomach. There is j)erlia{)S no more \ahiable fo<Ml at this time than oat* 
meal cooked many hours and given in \ery small quantities. Most healthy 
children .soon acxiuirc a fondness for this diet, to \\hi( h a little milk shoukl l)e 
added. Later cream may l>e substituted wholly or in*i)art for milk, but it 
must not l)c t(M) rich. In this way, in a few weeks, or at most months, a child 
will gradually lx; weaned from the breast without having had any disagreeable 
cxjx^rienccs and without creating any unnecessary clisturbance in the home. 

While oatmeal is esjwcially recommen(le<i it is by no means to Ixj inferred 
that other cereals, when pro|X‘rly prepared, are not good, bread and other 
cooked foods can lx‘«given gradually as the ( hild’s ability to masticate itg 
food projHjrly is increased. At first the bread should l>e very soft, so thgt even 
if it fails of mastication it may not irritate the .stomach. .As rule, the child ’s 
aptxtite can lx consulted, at least j)artially, but not alway.s. Firmness on 
the part of the mother at this periejd is mo.st desirable, since when a child has 
eaten what is known to lx a suificient (juanlity*for its pro|x/ nutrition, no 
more should be given, even though the chtl<l cry for it, as it often dtxs. 'I'here 
is perhaps no more dangerous habit th::*n that 4)f giving fooTl to chiklren 
because they cry for it. \Mien we cohskler what is fe<i to irffants in this pro- 
miscuous way, it is remarkable that the deinh rate among them is not even 
greater than it is. ’ ‘ 

Diet During the Second Year •of Life.—Thc infant begins to s^eak 
during its second year and is entering childhord. The quantity of food which 
it consumes should, of course, be gradually increased as the chird growsT At 
this period, however, great care should lx exercised to prevent the fat-form- 
ing habit, which is very apt to be acquir^ bv some children. The moment 
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any excessive amount of fat is c!evelt>pecl, the'fcxxl should be diiwnishcd in 
quantity, even at the j)cnalty of having a cn ing^hiid. Firmness on the part 
of the parents at this period of life will save many a pang in the future, for 
parent and child. 

Later Feeding.— After the second year the child’s tastes may be con- 
sidered more, but in all cases the quantity as well as the quality of its food 
should be watched, ('hildren, as a rule, are very fond of meats (including 
fowl, fish, etc.), and there isji tendency on their part to eat them too exclusively. 
While meal, in my opinion, is a legitimate article of food for a child, it 
should be use<l in moderation, and not to the exclusion of cereals and a proper 
amount of fruits. AH fruits, however, should be given in the form of fruit 
juices or as cooked fruits, until the child is at least three or even four years of 
age. The ingestion of fruits, without {)roper mastication, is a frequent cause 
of irritation, colic, vofniting, and other digestive disturbances in children. 

Difficulty of Digesting Protein. -One of the chief difTiculties in the 
artificial nutrition of the human infant Js found in the difficulty it experiences 
in digesting foreign protein. .As is well known, protein is digested in an acid 
medium, and the ga.stric juiie of the human infant has a low’ content of hy- 
drochloric acid during the first few months of existence. It is evident, there- 
fore, that in a stomach of this kind the digesting of any considerable quantity 
of protein, esjxH:ially‘a foreign pmtein, is extremely difficult. In fact, when 
feeding an infant with any foreign milk, particularly that of the cow, clots 
of undigested protein are often fouitd in the feces. On the other hand, the 
fats and the sugar of milk are much more easily digested, and the high content 
of milk-sugar in mother’s milk shows that this substance may be easily di- 
gested even if present in proportionately large quantities. It would seem, 
therefore, only rational in the preparation of an artificial infant ’s food (that 
is, milk provided from other sources) to secure a milk rich in sugar and low 
in protein. For this reason the suggestion is well worth considering that the 
milk of the mare and the ass should be used as extensively as possible for 
infant feeding when mother’s milk is no^ available. 

There i.s sjiieiial danger in fee<ling an infant which is not entirely robust a 
milk containing too large a content of protein. The first effect is to make 
curd of the milk, and these kimps of -curd resist the feeble efforts of the infant ’s 
stomach at digestion, and remain to cause indigestion, nausea, and finally 
coKc and diarrhea. Even if all digested, it would provide a plethora of protein, 
•which might prove seriously inconvenient. The difficulty cannot be corrected 
bjTfhcrely diluting the cow’s milk wifh water, for while the percentage of 
protein might be reduced to the normal amount required, at the same time 
there is a proportional reduction of the percentage of milk sugar, which is 
already too low in cow’s milk for the purposes of infant nutrition. 

The Soy Bean as a Food fpr Infants and Children.— Of interest 
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la coDiieqt^o with the difficuities of protein digestion are the investiga- 
tions of br. Ruhriih,* of the^alue of the soy bean under certain disordered 
conditions of nutrition in ^^hich the protein of cow’s milk is not assimilattnl. 
The soy bean is extensively use<l for f(X)d purjK)sesin ('hina and Japan, and 
has come into some prominence in this country. There i.s often tJifliculty in 
feeding infants, and even young children, a suflicient supply of j>rotein in the 
form of milk, and the soy liean seems to offer the }>rotein in a more di- 
gestible form. I'he soy bean tlour, in whit h fonp it is ust'<l as a s»uirce id 
food, was analyzetl, with the following results: 


rrn ml 


Protein 

Fat 

Mineral matter, . 

Moisture, 

C'rude liber, , - . . . 

‘Cane sugar 

Non-nit rogenous exlrait 

Starch 

Re<lu( mg sugars, 

Polari/.'itiot) normal weight due to opucally active sulMance other 
than ( ane sugar (im luded in proieids and non-nilrogcnous e\- 
lra( 1), 


♦4 tn 
U 

.j jet 

5.2b 

- ss 
b.34 
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None 


7.80“ 


The protein in the flour of the soy bean is one-third greater than that in 
the whole l>ean. This is caused by the removal of thcVi>ar.sc‘ fibrous hulls, 
which contain little jmttein, during the proces.s of grinding. It is interesting 
to compare the analysis given with that eff a round of l>eef, which has the 
following comjXNsition in its erlible |>art: 

' Prr, rnl 


Protein 

Fat * 

Moisture, ^1^.5 


One ounce of the soy l>ean flour, representing Oo calorics, contains -about 
13 grams of protein, and the Hour can l)e used in the fo»m of gruel or 
broth or in making biscuits or muffins. It can also l>e mixcxl with tereals, 
barley jelly, cream of wheat, and t^fher substances. It i.s recommended nril 
only for healthy children, liut in ca.scs of summer diarrheas and other forms of 
intestinal disturbances to which infants difring their first summer are subject. 
Gruel is recommended in which one or cwo labje.stKK)nfuIs toHhe (juart is 
used. As a rule, Dr. Ruhriih found that this gruel agreed well with infants, 
rarely causing any vomiting or increa.se in ftie diarrhea. Itarley or soitie 
other cereal should be adderl from time to time as reejuired. In later stages 
of the feeding milk may be added to the soy l>ean gruel with advantage. 
This gruel is also recommended by Dr.* Ruhriih as a diluent of rows’ milk. 
When the food is prepared from condensed milk, the soy l>ean is valuable, 
because it not only increases the protein content of the fexxi, but apjiarenily 
♦Journal <rf the American Medical Association, No. 21, May 21, lyio. 
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furnishes the protein in a more digestible form.* If feeding is practfett^i accord- 
ing to the caloric theory, the values secured by different quantities o{ the soy 
Ijean meal, used in the form of gruel, are calculated as follows: 


I Ff IK hsrAut CosimsiTiDK, | 
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A quart of gruel is made by boiling from 1 level tablespoonful to 8 ounces 
of the soy l)can tlour in one <jimrt of water for fifteen minutes, adding water 
l(j make up for loss by evaporation. Salt should be added to taste. These 
gruels do not lhi( ken during ♦ooking, as they contain no starch, and readily 
settle on standing. 'Phis may lie oven ome by adding i to 2 heaping teaspoon- 
fuls of barley, oat, rye or wheat t1?)ur l^fore cooking, which will add from 
0.6 to 1.2 fwreent starch to the gruels, and al^) slightly increase the percent- 
age of protein. ^ 

. MOTHER’S MILK. 

« 

Th§ Natural Food of Infants,— It has already been stated that the 
natural food of /he infant is mother’s milk. The demamls of modern stKicty, 
unfortunately, have deprivetl the American infant, in many cases, of the food 
which nature intended it to have. Illness, or the idiosyncrasy or neglect of 
the mother, in many more eases, has taken from the infant its natural nourish- 
ment. But it is a condition rather \han a theory that confronts the American 
infant, anti trrten it is a chcace Ixjtwfcn starvation and a modified or artificially 
preparctWood. * * 

•Dr. Findlay, in ‘*The LancFt” for January 8, ipio, calls attention to the 
fact that tWe are e.ssential differences lx‘twcen human and cow’s milk which 
slTould not be overlooked. These differences e.xtend to all the constituents 
of the milk — the proteid, the«whey, the sugar, and the mineral constituents. 
The presence of the extra amount of mineral matter in cow’s milk is of special 
significance. Some human milks have e.xceptionally large quantities of mineral 
matter, and these have been found Jo be irritating to the stomach of the child, 



VARIATION A^FAT CX)NTENr OF MOTHER’S MILK. 507 

while tho^ie that. contained the*normal amount were easily assimilated. The 
good results obtained, therefore, from diluting cow's milk with water l)eforc 
using it as food do not come from diminishing the amt>unt of proteid, as has 
lieen suppt>sed generally, but from the retluciion in rhe projx)rtion of the inor- 
ganic salts. The salts of scKlium, esj)etially, when given to children, are very 
disturbing, inducing usually a rise in temperature and an im rease in the eU\- 
trical excitability of the must lfs. On the other haiul, calcium salts have the 
opfX)site effec ts. The difference in salt content alor^‘ <loes not explain altogether 
the sujjeriority of human milk, since the mineral matters of human milk, if 
scp;uated and given indc[)endenlly to the infants, produce irritating re> 
salts. Apparently human milk contains some benet'uial organic substances 
not well understcH)d in whicli the mineral matters form an active constituent, 
and which are destroyed in their se[>aration from the milk, 'rite general con* 
clusmn of the in\estigations is that we do nut yet fulb understand the secret 
of the beneficial effects of human milk, but that it })n>bably is due to .some 
essential and probably organic substance of the nature of which we are at 
firesent entirely ignorant. 

Variation in Character and Quantity of Mother’s Milk. -During its 
prenatal life the child has been .su|)|K)rted so'lely by the blood of the mother. 
In its first days of infant life it takes but little nouri.shmenl, and that Ls 
of a rather e.\traordinary character. The njother’s hnilk, at the time of 
the birth of the offspring, as is the case with the milk of all mammals, is not 
normal. In fact, it is not milk at all, IfUt is a thick tluid called colostrum, 
which has quite a different chemical com[>osiiicm fmm normal milk; there 
is no doubt, how'ever, that it is the normal food of the child during the first 
hours of its existence. It is gentirally supfMised that the mother secretes the 
greatest amount of rrttlk at the lime of birth. 'Idiis, however, is not the cast;. 
The amount of milk secreted liv a healthy mother increases very /apidly 
during the first period of the child ’s growth, and reaches a mi^ximum alxmt the 
time the child requires the largest amount. It then liegins to decline as the 
child may be fed with other thirds until the weaning period arrivg.s. The 
mother’s milk usually reaches a quite constant comiXAsit ion jCflcr alxiut the 
third week, and after this jieruxl contairil the foUowdng ingredients in abemt 
the [lercentages named : 


^ percent 

Protein, t-o-t.5 

Fat, ]-5"4.o 

Sugar 0*5-7 -o 

Mineral substances, • 0.2 

Organic substances, 0.6 


• • 

Variation in Fat Content of Mother’s Milk.— It is bvident *from 
the analytical data which hava been collected that the composition of mother 'i 
mUk varies quite as much as that of other mammals, and that even in the 
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natural feeding of an infant from the mother^s breast conditions «ften arise 
which are inimical to the child ’s health. These ^'onditions are due both to the 
variations which take place in the milk of the mother, changing the relative 
constituents or character of the vari<jus ingredients, and to the varying vitality 
of the child. Dc. Tayler-Jones, in an article in the “Archives of Pediatrics,” 
treats i)articularly of the variation of the fat percentage as a factor in feeding. 
Dr. Jones draws the following conclusions from the results of her studies: 

1. 1 ‘he imfK)rtancc of mtJther’s milk i^annot l)e overestimated. .A physi- 
cian should feel that he is taking the baby’s life in his hands in lightly changing 
from breast milk and should so iVnj)re.ss the mother. Besides the immediate 
danger, which at times is not .^o great, it lessens the stamina for later years. A 
right start in anything is essential, but nothing is m<»re im|X)rtant than a right 
start in life. 

2. If there is some disturbam e to the nursing infant, the breast milk sh/puld 
l)c c.xamined, unless some (ausc, like tuberculosis, is at once recognized. It 
is n(»t Idng since patients were pronounced anemic ujMm looking at them, but 
to-day the hemoglobin must be estimated. So must it be with the breast milk. 

3. Fat is an im|M»rtant factor if only for its variability. 

4. The im|)ortance cd' the fats has increased lately since the Breslau in- 
vestigators gave them such an ir^portant role in infantile atrophy (marasmus). 

5. For the most part fat gradually increa.ses in amount from the begin- 

ning to the end of a feeding, with occasionally a dip down at the end. As yet 
there is no pnK)f that the increa.se is arithmetical. A baby that needs more fat 
than it is getting can easily 1 h' put to the breast after some milk has been 
pumj)ed out. c- 

6. A fat f)crcentage, within a few tenths of a jx^rcent of the average, may 
he obtained by taking ecjual s|)ecimens from 'the beginning and end of the 
feeding and examining the mi.xture, This is entirely practicable clinically 
and should be done. 

Addition of Alcbhol in Beverages to the Diet of Mothers.— It is pop- 
ularly believed in many c*ountries where fermented beverages are commonly 
consumed that the addition of w’ine or beer to the diet of the mother is lx?nc- 
ficial, irqproving the cjuality of the milk a^nd also sustaining the strength of 
the mother foi* her extra dmies. The use of alcohol in moderate quantities 
does not give rise to the presence of*^ny alcohol whatever in the milk. Pre- 
sumably, the v^iole of the alcohol is 4 )urned in tlie mother’s IkkIv, or at least 
it does not enter thl* secredon of the mammary glands; hence there is no danger 
usually of administering alcohol to the child by giving it to the mother. It 
18 doubtless* true that the character of the mother’s milk may be .somewhat 
motfified by the use of alcoholic beverages or alcoholic malt extracts. Ex- 
periments have shown that an aIcoHoUc Ix'verage tends perhaps to increase 
the fit, and t <5 a less extent the proteia WTiile it is true that phj-sicians, as 
a rule, sire very loath to recommend that the mother drink a fermented bever- 
age, there are some cases of ill health in which such advice has been given and 
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followed i^th benefit, especially if the mother, before the birth of the child, 
has l)eeh in the habit of using a moderate amount of alcoholic beverages. 
In such cases perhaps it is not advisable to prohibit entirely tfie use of these 
articles during the period of lactation. On the other hand, those who have 
not been accustometl to the use of alcohol may find that there is danger of 
its administration proving deleterious Ixith to the mother ami to the chikl. 
The safest way is to get along without such l>everages. 

The Effect of Worry or Excitement on the Mother’s Milk.— Any sud- 
den trouble or shock which produces excitement or sulTering in the mother is 
apt to induce very radical changes in both the character and cjuantity of milk. 
These changes are of such a nature often as to interfere with the nutrition 
of the child. For this reason a nursing mother should l>e kept as free as pos- 
sible from excitement or from participation in any functions which produce 
unusual excitement, worry, or anxiety. Es|>ecially should .social funcli<in» 
of all kinds be abandoned during the nursing perio<l, and if |)ossible all cause 
for worry should be kept from her. 


COMPOSITION OF HUMAN MILK COMPARKD WITH THAT 
OF OTHER MAMMALS. 

In the nutrition of the young of man the mill^ of onlv^a few other mammals 
are employed, cow’s milk being generally used in this country. In other 
countries, and sometimes in this, the milk of other mammals is used, namely, 
the goat, sheep, mare, and a.ss, but these are not common substitutes for 
mother’s milk in the United States, and it may In* .said that (he milk almost 
universally used in lieu of mother’s niilk*is that of (he cow. 

Variations in tht Composition of Different Milks.— C'ow’.'- milk ’\fi 
by no means (jf uniform comjK>sition. It varies in a veK' large degree, not 
only among different breeds, but among the individual annuals of the same 
breed. The .same statement may be made of mother’s milk and the milk 
of other animals. The natural adaptability of the young child to slight vari- 
ations in its nouri.shment is thus the nece.ssity of»its existence.* This renders 
it advisable for a child deprived of its fnolher’s milk to be nouri.shed in a 
rational and systematic way in order to in.sure a.grcnvth whic h, even approx- 
imates that j)rovided by its natural itiilk-suf)ply; ?n f^ct, if the motjier Ik* suf- 
fering in any way from a disease or from#maInutrition, a lx;tter fcK)d»for 
the child may l)e usually supplied from the cow than it would otherwise re-* 
ceive. Upon the whole, therefore, if may be .said that the nutrition nf*(hc 
young infant deprived of its mother’s jnilk i^not .so hc)|)eless nor'so difficult 
a task as is commonly supposed. It requirc.s, however, a d^grcc^ c)f •skill, 
patience, and efficiency which is usually not touri among those who arc 
called upon to supply the needed nourishment. 
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Comparative Anatyses.-^lf the student begins to look throu^ authori- 
:ic8 for the composition of mother’s milk, he l)ecomes at once confused. The 
best that can l>e done, therefore, is to say that the variation.^ in mother’s milk 
arc quite wide, but not of a character to threaten the health of the infant. The 
principal ingredients of mother’s milk are the nitrogenous constituents or 
protein, sugar, fat, and mineral substances. I have compared the analyses 
given by many authors, and it apj)ears that the following may l)e considered 
a fair average of the data which have l>een rcf>ortcd, both for woman’s milk 
and princljKil substitutes therefor: 


Woman's Cow’h Coat’s \IAB^^ Ass’s 

MttK. Mitic, Milk. Mmk \Jhk 

Pentnt. , Peuent Ptrttnl Prrfenl Prrcfni. 

I’rotein 1.5 3.0 2.80 i.oo 1.60 

3.5 3.0 3.40 1 00 0.04 

Sugar #. 6.5 5.0 3.80 633 ;.6o* 

Mineral matter (ash), o.a 0.7 0,05 0.45 0,^6 

Wafer, 88.3 87.4 8<).o5 <)o.p 51 


From this comparison it appears that human milk does not corrcsfM>ud 
to any of the principal milks which arc used as substitutes. The amount 
of protein in the milk of the fnarc and the ass approximates more nearly 
the com|)ositi()n of human milk than cloes that of the cow’s or goal’s 
milk. • 

Value of Goat’s Milk, Especially as to Fat Constituents.— Atten- 
tion has already been directed to the com}K>sition of goat’s milk and its pos.si- 
ble utilization as an infant hnid. Some intercsfcing investigations were rejxirted 
by Dr. Bell in apa|)er read before the Sectio|> on Pediatrics, New York .\cademy 
of Medicine, in January, i()o6. Goat’s milk was fed to a numl)cr of 
fefants under thc^are of Dr. Bell, and in many cases with good results. The 
average jKjrcentagc of fat in the goat’s milk used was 4.8 percent, and of pro- 
tcids, 3.8 jxircen#. In closing his paj)er Dr. Bell states: 

t 

In vi«w of these physical and clinical (Jifferences in the various milk fats, 
not only as regards different animals but individual breeds, or jxissibly mcm- 
l)ers of the same l)reed, and the cxiw'riments on animals with fat-laden fofids 
relative to the,j[ligcslive secretions, it seems reasonable and promising to make 
extensive clinical observations, so tTiat \ve may be governed by practical as 
well as theoretical knowledge in this most important branch of our daily );tork. 
It %eems probable that a great Meal of mystery heretofore existing in the ad- 
aptation of milk to infant feeling, not only as regards fat, but proteid indiges- 
tioftt will be largely cleared up by a move intimate knowleifge of the chemistry 
of the fab constituents emplovetl. In this connection we might pertinently 
ask if we are using the best and most efonomical source of milk supply. WTiile 
not possible of confirmation, I .believe goodmilch goats (the Nubian, for instance) 
will give a larger milk ratio per ex|)cnse of fcfcxl and keeping than the cow. 
She is more docile, less excitable, not subject to tuberculosis or other disease 
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fo this clixm^e. Being a browser,rather than a grazer, she will thrive when nnvs 
would m»t; and, aCbove all, she is cleanly. Her excrement is solid and her tail 
short, consequently she is not* covered with manure as is the cow. It is safe 
to assert that th^ production of ^ow’s milk free from manure bacteria is 
commercially im|>ossible. Not so with the goat; she can l>e easily wa.she<l 
(tubbed if necessary) and aproned for milking. I l>clievc an assured non- 
contarainated goat’s milk sujiply not only commercially [Hissible but ])rof- 
itablc. 

Conclusions, — First, the digestion of fat retards the (low and diminishes the 
amount of gastric juice, at the same iime lowering iU (ligestivc jx)\\er. ScTond, 
the ingestion of fluid oil increases the (low of pancreatic juice and pro]>ably 
the activity of its fat-splitting enzyme stcapsin. Third, in case the fat is not 
fluid at body temfxirature, it may still further retard and prevent llie flow of 
gastric juice according to the first hyjxithesis jnenthintnl liy Dr. Laliassofl, 
viz., coating over the gastric mucous membrane, (hereby nicchanically inter- 
fering with secretion, or in the case of ct>agulable ftHxl, sucli as caseinogen, 
by cohering the curds with a layer of insoluble fat, thereby preventing the ac lion 
of ga.stric juice upon them, though seen'k*!! in suATicient amount and power, 
and also by preventing the action of the trypsin u|K)n them, though lirought in 
contact with an increased supply of pancreatic juice, assuming that the action 
of the steapsin on the fats will be partially nil, or at least much imi)cdcd by 
the insolubility of their fat-covering permitting the curds to })ass undigested. 
Fourth, if goat’s milk fat, relative to that of c<F.v s milk more closely approxi- 
mates human milk fat, and if the pn»teid and sugar constituents are not more 
incompatible than in cow’s milk, and if there exist no st*rtous commercial ob- 
stacles, goat’s milk merits an extensive and thorough clinical trial in infant 
feeding. ^ 

Composition of the Mineral Matter of Milk.— The average ejuan 
tity of mineral matter in milk is pretty rK)se to seven-tenths of one percent. 
The average quantity c^f mineral matter in woman's milk is considerably less^ 
and is variously given by different authors. I'hcrc is also a i^larkcd dilTtTem e 
in the composition of the mineral matters of the milks of flesh-eating animals 
and of herb-eating animals. Among the imiH)rtant mineral constituents of 
milk, or rather thc»sc of great dietetic iftijx^rlanc e, is lecithin, a sulxstam e allied 
to protein and which uniformly contains phos})hoiiis. It is Iruo that a con- 
siderable amount of the phos]>horus which#iouri.shesthcti.ssucs, and csi>ecially 
the lx)ncs of the growing infant, is providcxl from ihc phosphorus in the ler- 
ithin of its foods. Woman’s milk is'partkularly tich^in Ictithin, ^nd thus 
well suited to nourish e.specially those tissues of^hc IkmIv in which ph<)S])horus 
b an important element, such as the lK)nes, the nenes, and the !)rain. The • 
milk of the goat contains slightly moretmineral matter than that of the 
while the sheep contains slightly less, 'jjhe amount of mineral matttr in the 
milk of the horse and the ass is not quite half as much as it is in the co^ 's 
milk. The percentage compo^'tion M the mineral matter docs not* difTer 
gteatly in different milk.s. The distribution of the mineral substances In the 
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milk of the cow may, therefore, be rcgarded,as typical of all. IJe average 
composition of the ash of cow’s milk is as follows:' 


Perct»t. 


Lime, 20.3 

Mttgne&ia.i 2.0 

Potash, 28.7 

Soda, 6.7 

Phosphoric anhydrid, 29.3 

Chlorin^ ii.o 

Carbonic acid A i.o 

Oxid of iron 4*o 


Less oxygen as rhlorin, 


103.0 

30 

100.0 


Th^ phosphoric acid, lime, and iron are the chief nourishing constituents of 
the a.sh of milk. The magnesia, the |)otash, the soda, the chlorin, and 
the carbonic acid are of le.ss im|K)rtarfce in nutrition. 

Adaptation of the Milk of Each Animal to its Own Young.— Even a 
brief study of the compsition^of the milk of different animals cannot fail to 
lead to the conclusion that nature has provided for each kind of animal a 
particular kinrl of dret. We cannot even say that the same suijstances in dif- 
ferent kinds of milk have the same nutritive properties, and certainly they have 
not the same adaptability. Eor instance, that constituent largely present in 
milk, namely, nitrogen or ca.sein and it.s cogeners, while theoretically almost 
the same in any of the milks of the various animals, is in fact entirely dif- 
ferent in its adaptability for nourishing tAc young. The same is true of the 
^milk sugar, the fat, and the mineral constituents. W^y this is so is perhaps 
beyond the powA of man to say; that it is so, is evident from the fact that each 
kind of young does best on its own mother ’s milk. Investigations of the young 
of many animals have shown that these elements are present in the body of 
the yopng at the time of birth in almosf the same proportion as in the natural 
milk of the mother of the,ammal. It hSs been found, for instance, that the 
milk of the dog had an ash content«xactIy the same as the body of a new-born 
puppy, Lugk draws the cgiclusioi^from this that the ash of the milk is perfectly 
adapted jor the eonstnjetidh of the pupjn' tissue, and, further, he calls attention 
tn the fact, that it is entirely ^liffcrent in composition from human or cow’s 
or other milks. 

'Percentage Composition of Milk in Relation to Growth.— In addition 
to the preceding statements, Jt may, be shown that the percentage quantity 
of Vertain milk constituents is related more or less closely to the rate o| 
growth of the animal. Lffsk quotes k table from Bunge which shows thil 
comparison. 
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and has quoted many authorities sup{)i)rtin,t4 the conclusions wliiili lie has 
dravvik It is found, for instance, that human milk \vhi( h is secured from t hree to 
twelve days after the birth of the child contains double as much iron at thitt tim« 
as is found at later periods of lactatioi^ K.sj>ecially if the motlier is imper. 
fectly fed, or lives in squalor or |)overty, the iHTcentai^e of iron in the milk 
rapidly diminishes. 'Fhc quantity of lime in cow’s milk is much greater than 
that required for the human infant, ])ut is adapted to the needs of the calf. 
The relative composition of cow’s and motluT’s milk at a period of lactation 
of five or six months shows a very distinct dilTertncc. For instance, the pro- 
teid in the cow's milk at that period is approximately 3.5 f)erccnt and in human 
milk only i percent, while the fat in the tw^o are almost the same, though the 
cow’s milk has slightly the greater quantity. On the other hand, the milk 
sugar in the cow’s milk at five months is very much less than that in human 
milk at the same period of lactation. .All these data show that there is not so 
much carbohydrate, th&t is, milk sugar, in cow’s milk as is/equired for the • 
normal nutrition of the human infant. 


SOME PROFESSIONAL OPINIONS OF PREPARED 
INFANfS’ FOODS. . 

Multiplicity of Infants’ Foods. — In^gcncral it may he said that the 
multiplication of so-called prepared, artificial, or manufactured i Want s’ fcKnls 
cannot be looked upon with much fa\W. Such foods may oTten be Jeept for 
months before they are used; may l)C subjected to all kinds of bacterial and 
other contamination; and may fail in almost every respect to meet the conditions 
of ill health in infants, though at times Ihcy may, and apparently do, fumftJi 
the proper nutrition for a healthy chiUV Thfjse preparations, however, as 
will be seen in the more particular discussion which ivill followr, are not of 
the kind which require previous manufacture, but can l>c easily supplied at 
borne by the intelligent mother or nurse. The eridenl advantage of the home 
34 
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modified or prepared milk b that it can \ye mj^ie of fresh materiab^and under 
the supervision of the one most interested in the welfare of the child. A col- 
lection of the analyses of some of the more commonly advytised infants’ and 
Invalids’ foods is presented in the table given on page 590, under invalids’ 
foods, more as an illustration of what has lM‘cn done than with any idea of 
making a complete li.st of the foods offered for consumption, as their number 
is legi(m. 

Definition and Stanejard for Infants’ Foods. -Few countries have 
made an effort to establish an official definition and standard for infants’ 
foods, but the colony of Victoria«is an exception to this rule. In "The British 
Food Journal” for April, igot), page 59, is found a definition and standard 
for infants’ foods in the colony, which is as follows: 

Definition', Infaijts’ food is food described or sold as an article of food 
S|>ecially suitable for infants of twelve (12) months of age or under. 

Standard'. Infants’ foo<l shall contain no woody fibre, no preservative sub- 
stance, and no mineral substance insoluble in acid; and, unless described or 
sold specifically as food suitable ohly for infants over the age of six (6) 
months, shall, when prepared as directed by any accomjianving label, contain no 
starch, and shall contain the cs.sential constituents of, and conform approx- 
imately in proportional comp<tsiiion to, normal mother ’s milk. 

Prepared Infanfs* Foo4p Ifot Generally Commended.—Prepared in- 
fants’ foods arc not Imiked uixm with general favor by the medical profession, 
especially those who treat principaM)’ the diseases of children. A common fault, 
which cannot be too strongly condemned, is^the extravagant claims jiut forth 
respecting the merit.s of these prepared foods. Products .showing wide tN'pical 
differences in com|>osition arc advehised under prai tically the same claims for 
♦ excellence. Agjinst these extravagant advertisements must he placed the 
alm(«t unanimous opinion of competent medical authorities, not interested in 
any w'ay dir^c^y or indirectly in the prejiaration or sale of any particular kind 
of proprietary food. 

It ic not the purpose of this manuaf to deny that many of these foods arc 
both nutritious and helfifiH in many cases; but it is certainly not to be supposed 
that they have all the virtues clainfcd for them. The discussion which follows 
must not beVonsidered in any scsse as an attack upon the value of prepared 
infants ’‘foods; but only as an attempt to set forth as fairly as possible their 
^'tual composition and nutritive value; describe the methods of their prepa- 
rjition and administration, in so far as known, and to call attention to tha 
fact that these foods are to lie regarded as substitutes to be used only in casei 
of emergency and are not to be relied upon for the nourishment of infants in 
general. * ♦ 

One eminent practitioner says that he dofts not believe that any prepared 
infants’ food can meet the requi^^^ments of infant feeding, because it is an 
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indIviduaWnd not a general question. Another says that a long ex|ierience in 
the feeding of infants has convinced him that an ideal food nee<l contain noth- 
ing beyond the ncirmal constituents of cow’s milk, and that he has not found 
any necessity for the addition of start h or other inodi^ ing or converting agents. 
Another says: “In my ot)inion the constituents of the infant’s fixxl should 
l>e those of milk more or less modified in preparaium to meet the individual 
case. In substituting cow's milk for mother's milk it i.^ generalh not ne< essary 
to split the proteins. On the conlr^ary, it is genen^lly belter imt to do so. It 
is quite as necessary to avoid an exce.ssof fat as (»f pniteins. Met ili/ation 
long continued in this lase is capable of causing scurvy. Pasteurization 
with ordinary jilants and ordinary care is not relialile, because of the dan- 
ger of sterilizing on the one hand, »)r keeping at a fermenting temjiernture on 
the other. .\s a rule, neither is necessary with a clean milk and sutheieni 
care.'!'’ 

.Another writes: ** I am op[x)sed to the use' of all infant foods except as they 
are makeshifts. .Vs such they often sctxc the u.seful purjiose cd tiding ihc‘ 
infants over periods where fre.sh milk is not tolcTalisi. Their continuous 
and prolonged use is regardexi as dangerous.” 

Dr. Hrennemann, of ('hie ago, has contributed a chajiter to Hall’s work on 
“Nutrition and Dietetics,”* in which the following statement is made: 

I'he only fexx! that meets all of the infant ’s recpiirements is human milk. 
This i.s es^iecially true during the first fe^ we(*k.s of life, when any artificial 
feeding is often a dangerous substitute. Ilrea.st feeding should be encouraged 
in every way, e\en if only for a short time I'he pessimism about increasing 
inability of mothers to nurse their babies is not cmtirely well founded. From 
the “consultations de nourrissons” in P&ris, and from many other .sources, 
comes increasing evidence that many more mothers would be able to nursc^ 
for many months, and nearly all of them for many weeks, if they were projHTly 
encouraged, and f)ro[)erly taught how to nurse*, and how to care for thenfselvcs 
and for their babies. » 

• 

Dr. Hrennemann makes the follov^'ng statements in regard to substitutes for 

mother’s milk: * * 

• 

The very extensive use of these socalled “fcMxl*^” warrants U^eir brief dis- 
cussion. For our pur[K)se they may lig divided ini* twe* cla.s,‘^*s: 

1. Those that are advertised as complete foenks in themselves an?l contain 

milk. • ^ • 

2. Those that arc to l>e used only in conjunction with fresh milk, and are so * , 

advertised. • • 

In the first class are the sweetened condensed milks, the malted milks, 
Nestis’s focxl, etc. Condensed milk is mUk evaporated to alioul oneTo«rth 
of its volume with the addition of alx»ut forty j)evcent of cane sugar. • In the 
others the milk is evaporateci to*drvncss, and sugar and partially or comjiletely 
dextrinized flours are added. In the maPed milks the predominant carbo- 

* Reprinted from HaH’s “Nutrition and Dietetics.” Copyright, 1910, by D. Appl^ • 
ton & Co. 
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hydrate is malt sugar; they are all dcfirient ir fat and fresh anim#|*proteids, 
and contain an excess of carl)<)hydrate8. Many infants apparently thrive 
on them alone for s(jme time, but are always hess immun^ and resistant to 
infections, and practically^ invariably, if fed^on these alone for a long time, will 
show decided evidence of rickets, often of scurvy, and other nutritional dis- 
turbances. 

In the second class l)elong such malted fo<Kls as Mellin ’s and Horlick’s, that 
are com|M)st‘d diiefly of dextrins and maltose, es])ecially the latter; the farin- 
aceous fo(Kls, such as im|)erial granum, Ridge’s hxxl, Robinson’s patent barley 
flour, etc., that are corntwi^xl largely, alxful 75 ]>enent (Holt), of unchanged 
starch; Kskay’s albuminized fcMwl, made up largely of dextrins, dextrose, and 
lactose, t)7.Si percent (Holt); amf start h. 21.21 percent (Holt). They take the 
place of the simpler carbohytlrates, barley, oatmeal, sugar, etc., over which they 
have few or no advantage.s. 'Phe malt preparations are useful when malt 
sugar is desired rather than milk sugar or tane sugar. 'Phe farinaceous jjrej)a- 
rations form a convepient transition either in the milk, or as a ix)rridge, to 
the cereals. 'Phe chief objections to these “ focxls” are the price; the lise of 
the W(>rd “fo<Kl,” that leads the uninformed to think of it as the im[)ortant 
part of the mixture and not the milk;^the cjuesiionable claim that they have 
scjme s|H'cial virtues as milk modifiers; and the directions whic h go with them 
that a.ssume that all (rabies of a certain age are alike, and that the mother 
(for thc‘y are advertiscxl to the Jaity) and a printed [lage alone can meet one 
of the most ('omplex problems in medicine. 

Opinions of an ‘Eminent English Physician. It is well to consider 
the opinions of those who have made a scientific study of the nutrition of infants 
and are ciualitUxl by their education and e\}H^rience to judge of the elTu acv of 
different focxls. Dr, RoIhtI Hutchison, who.i.s the assistant phvsician to the 
London Ho.spital and the Hospital forSicl^ ('hildren, has written most interest- 
ingly in regard to the large group c»f infant's fcHxls offered tc^ the consumers 
*in hngland. Ifi? divides the Pnglish infants’ foods fnto the following three 
groufjs: 

1. Complfte ^uhtitntes jor Unman Milk. In the first of the.se are in- 
cluded all which are intended to be comjdete substitutes for human milk and 
on which an infant may be healthfully rcj^red without either food. He state? 
that such focxls are, j)ractifally speaking, desiccated milks, although many of 
them not only ha\c had water remoK-d, but have had other constituents added. 
Such fcKKls vnay prove very healthful in the nutrition of children, but still 
must l)C tised wfth caiKion. One im|X)ftant {crecaution is that when a child 
is^nore than a few* months olc^some fresh fruit juices should l)e added to the 
fqpd, otherwise scurvy may result. Such fcKuls also have the disadvantage of 
containing tex) little fat. For the fXHlr, however, the great drawback is the 
cost, as it is^vastly more expensive to> rear a child on one of these foods than 
upon fjesh or even condens^ milt, 

2. Malted Foods, — The second class of infant ’s fexxis to which Dr. Hutch- 
ison alludes arc those which contaip malt, or w hich have been subjected to the 
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malting j)|^Kess, These, of course, are starchy fotuls in which the starch has 
been partly converted into sugjr !>} the action of a diastatic ferment. A( cording 
to Dr. Hutchison, •infants under six^months of age are m)i able to digest starch, 
and the.se j)redigested start h AkkIs have been intnulufcd to met*t that difficulty. 
They are supposed to contain either no starch, or a start h which has undergi ne 
conversion into devtrin and maltose or dextrose' in tourse of preparation. 
One of the f«>o<ls to which reference is matle is well knt)wn in this country an<l 
may be regardeil, for prattkal puryoses, as simply a tie.sit tate<l malt evirait. 
It bears to mall extrad very mm h the same relation that stunt* i f the foinjs 
of the first group do to tonden^e*! milk. IX. llutthison sugge'^is that an in- 
fants’ ftKul of this class, if a manufat tured ftxxl is to l)e ust'tl, is about as good 
as any, but it is onl\ inlemietl to l)c iisetl as an adtiition It* milk. 

This class t»f infants’ foot! also includes iliuse prepared witli en 7 ,yms width 
are s*a])iK)S«‘d tt) concert the starch tliiring the preparation of the food. 'Flic 
thief ol)jcttion to this (su]>posing sm li a t oinersion touM reallc takt plate) 
is the haphazard method of preparing fot-tl in a general way in llu* nurserc . 'Fhc 
particular footl, to width referent e is matle, is ptwir in fat, es])etially for a 
very young infant, ami the thild’s diet is, therefore, aj*t to be tlelitieni in 
that ingredient if such a food is largely relietl i.pt)n. 

3 . Starchy Foods. — 'Fhero is still another gnuip t f infants' ft tsds, at t ording 
to Dr. Hutchison, which make nt) pretense of liH'ing maltetl at all. In <Jther 
words, they arc starchy footls ])ure and simj)le. In s(*me cases the\ may have 
l)ccn l)akctl so that the stan h grains ha\e 1 Ii’en rupturetl, but oilierw jse they are 
\(‘ry much like nt)ur. Siuh foods may not harm t hikirt'n who are able to 
;ligcst starch, and although they may be of .some u.m*, b\ way <»f t hange, they 
ha\e no real athantage over simple preparations sut h as l>aked flour, oat 
lltjur, or anv other onhnary cereal preparations. For t )d1([r(*n lt*ss ih.in siXi 
months of age such foods should be avtuded altogether. J)r. Hulthisou sa\s: 

“I think that it must have fallen to the exfJi'riente of evcr}-onc here to have 
fi(‘en a great deal of harm done by a*misuse of these hwHls. In the east* of 
adults who are confined to a .semifluW diet sut h prgiarations ma^ tit casionally 
I>e of service, but an intelligent manipulation of Hour, tiatmeal. anti an infu- 
sion of malt w'ill make recourse to them very rarely nctessary. ” 

• *• 

The Addition of Cereals to Infants’ Foods. —^Fhere* is a wrv \vide 
diflterence of opinion in the medical profos.sitif. regarding the atlvi.sabilit\'*of 
the use of cereals in infants’ foods. It may lx? saul that there arc two srhoyls 
which are more or less in agreement on*somt* |M>int.s ami quite op^xised in tficir 
opinion on others. Of the one school k may«l>e said that ihc admi.\ture of 
some form of cereal to infants’ fcMwl^ is admitt^I only when cow ’sjnilJc is 
substituted for the milk of thcmiother. 7'hc argument Ls that cow’s milk is 
not a normal fcKxi for infani.s, and, therefore, when it is given the admixture 
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of other substances may be indicated. The theory on which cereal»^pods in a 
proper state of sufxJivision and cooking are'mijjed with milk rests on the fact 
that it is supposed to render the curd le.ss coagulable. In other words, the ad- 
mixture of a certain quarftity of rice flour, or barley flour, or wheat flour, to 
the milk tends t(t keep the curd subdivided and thus avoids the danger of a 
hard mass (oagulating in the stomach of the infant. The experience of 
many eminent physh ians in this line gives considerable weight to this theory, 
and it is fully developed in |ome <jf the starylard works on infant feeding. A 
distinction must l)c made, however, in the opinions of many physicians, be- 
tween tho.se who have never l>t‘cn interested in any wa)' in any particular 
form of infants’ food, an<l those who have given their opinions at the request of 
manufacturers of these articles (»f diet. In the one instance the opinion must be 
regarded as unbiased, and in the other as subject to a considerable degree of 
suspicion. One thing should be kept in mind, and that is that the salK’a of 
the infJnt contains at most only a traie of the digestive ferment which is cap- 
able of converting starch into sugar^ 'Phis would indicate that a starchy 
diet is not a normal one for young infants, d'he boiling of the cereal in water 
and using the water is quite a different jiroposition, as in such cases very little 
starch enters into the solution.* The extract frem the boiled cereal is cum- 
jxxscd of solu])le carbohydrates and other IxKlies .soluble in w’ater, and thus in 
the ca.se of starch, if' any l>eAl>.sorbed at all, the first steps of digestion have 
taken place. The addition of barley water or other c ereal water to milk is, 
therefore, hardly to be considered *in this di.scussion, but onlv the addition of 
actual .starch. The other .scdtool of ]>hysiciaijs is .strong!) of the opinion that 
starch should not be an integral part of anjnfant's food. 

Pritchard has c'ompiled the most recent information, based chiefly upon the 
•work of Pmil 1‘i‘jpher, relating to the digestion of carbbhyd rates in the intes- 
tinal tract. As a result of the.so iruostigalions the whole conception of the nutri- 
tion of infants |^y starch has been grc*atly modihed. While it is true that even 
very young infants may a{)parently di.spose of starch bv digestion in the usual 
way, it*is found that this is not the case, ^Starch given at this earlv period of 
life may be efigested, but if is digc'sted in the wTong way, in the wrong place, 
and by the wrong agcncit'S. Instea*! of the starch being broken down by the 
proj>cr amvlrtp.sin ferment In the dnodenum, it is attacked by bacteria in the 
colon anci convert eel inH) irritating acids, .such as acetic, butyric, and valerianic, 
axlll into ga.se.s, such as hydrogen, methane, and carbon dioxid. These results 
al^uld lead pediatrists to an ultra-conseiwatism in advising starchy additions 
to synthetic infants’ fcxxl. * 

^bstitutes for Infants’ •Foodst — It cannot be admitted that the pre- 
pared y>lid foods w'hich are^ not mcxlifij'ations of milk have any right to the 
name of infants’ fcKxls. They are, undoubt edh', substitutes for infants’ foods, 
and should be so considered and n^mecl. It is not intended to denv that these 



SUBStVUTES FOR INTANTS’ FOODS. 519 

• 

foods ofU^ikave v^ue. They in some instances undoubt c<ily utilized by the 
infant with benefit, and especially in those cases where the actual food, viz., 
milk, cannot be oi)tained in flie quantity or of the (jualiiy desired. In such 
cases a clean, well made substitufe may often sa\e the infant ’s life. The 
number of so-called infants* fcKxls, or substitutes for infants* fotnls, on the 
market is legion. They are made of wMcly varying materials j)ut togetlier 
in very different ways. They are sometimes com|H)sed i hielly of .starch, while 
others have as the most im|)ortant constituent sugar of milk or other sugars. 
Still other j)reparations consist largely of malted cereals, the .starch during 
the malting process having undergone transformation, chielly into maltose. 

Rdaiive NiUritive Properties oj Differettt .V//A.s///«/c5.--\o very definite 
statement can he made as to the relative \alue of these substitutes. It may l)e 
safely as.serted, however, that a preparation com|H)si‘d i hielly of starch is the 
least desirable of all. Probably the most desirable would !k‘ those which contain 
large quantities of milk sugar or maltose, together with the consn'tucnl.s 
of the malt which accompany the malto.se, that is, the jmUein and the fat. It 
is easy to determine the exact com(H»siiion of these preparations by analy.sis, 
and in point of fact in many instances their c hemic al constitution is plainly 
printed on the labels, so that the uscts of tj\cm know exactly the relative 
quantities of fat, protein, and sugar which the\ contain. For nutritive pur- 
|X)ses, however, e.s|)ocially in the case of infants, it is nc^t suffic ient simply to 
know the quantity of the several ingredients which arc ])resent. It is nec- 
essary also to know the state in which* they exist and their origin. This 
information is not always tommunic.atcd to the purchastTS and users of 
these compounds. Theoretically, a .substitute for infants* focxl which would 
have approximately the tomjxjsition of the milk of the mother, of course ex- 
cluding the w'atcr, would l>c most ciesirable. It would not, apparently, be diffi- 
cult to prepare a compound of such a c'omjiosition that when one ))art of it 
was mixed with nine parts of water the solution would have approximately 
the same relative comjxcsition as mother’s milk, that is, i jccfcent of protein, 
2 percent of fat, 6 percent of milk siffcar, and i jierccnt of miscellaneous con- 
stituents. Even this comjwsition would n(»t l>e a,guarantce that the jiroduct 
w'ould be suitable for the nourishment erf children. It would Ijc quite im- 
|x)s.sible, in any artificial way, to make a mixture which wouk^ l>e identical 
in nutritive value wdth that, sccre^l by the hun^an breast, ^t cannot, 
therefore, l)e regarded as of prime necessity that substitutes for infants* 
foods should have approximately the composition of motlirr's milk. 
Departures of considerable magnitude might Ijc made from this kfcal 
standard without materially affecting the pitability of the preparation 
for nutritive purposes. The chief objection to these prepared fexxte is 
not that they vary widely froip the dry' substances in the mother’s i^ilk; the 
most serious objection lies in the fact that they are artificially compunded and 
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Cfl&oot jx)ssibly take the place of nature's nourishment. It woulfl*4|e un\^isc 
to place them under universal ban, for reasons already given, but they should 
be used only in cases of necessity, or when the physician s}>ccifically advises 
their use and takes the full resjxmsibility therefor. 

Objections to Predigested Milk.-I'redigcsted infant foods, and among 
them predigested milk, are often advertised. The converting of the protein of 
milk (casein) into a soluble form is one of the steps of digestion and the for- 
mation of curd in an infant’s stomach is one of the most common causes of irri- 
tation, and also of nausea, colic, and diarrhea. It is highly desirable that this 
condition should Ixj avoided, anrl attempts have l)een made to convert the casein 
of the milk into a {xjptone, or some soluble form of protein, before feeding. This 
process is called peptonizing the milk, and affects the casein as a diastatic 
ferment does stan h. In other words, a diastatic ferment converts starch into 
a soluble form, sugaf, and a f)eptonizing ferment converts the casein into a 
.solublCfform and thus makes it more readily digestible. It mu.st be borne in 
mind, however, that the ])redigestion of any food is not a natural process. The 
functions of the body are strong and ugorous in proportion as they are legiti- 
mately e.xercised, and the feerling of a ])redigested f(M)d for any length of time 
cannot fail to im[)air tlie digestive organs. For this reason a |)redigested food 
should not be used exce[)t in cases of dist‘ase where it is necessary to tide over an 
abnormal conditkm m order Uiat strength and health may be regained. In 
other words, it would be a mistake to feed a health)’ infant an\' food modified 
in such a way as to prevent its digettive organs from {HTforming their normal 
physiological function. Pritchard opposes the indiscriminate use of predi- 
gested or i)eptoni/.ed milk on these gnmnds, admitting, however, that it has 
some value in acute gastro intestinal derangements or for short y)eriods of time. 
^ Commercial Literature and Opinions.- W hen iti is considered that so 
much of the literature on infant feeding has been written for commercial pur- 
poses, and when it is further understood that the highest .skill of the advertiser 
is employed bo'th in wording the ]>rai.sesof infants’ foods and in securing 
proper pictorial illustrations of their results, it is plain that the public may be 
misled in many instances.* 'I'he only safe course in such matters is to have 
recourse to (he medic al profe.s.sion, Und to that part of it which is distinctly 
removed froip* any commer/ ial inte/ests in the subject. A physician may be 
very learned, vervskilf ul^ and highly apt)reciated.by the peo|)le of the community 
in ybich he resides, and yet Itf biased if he is financially interested in an 
•infant food or connected in any way with trade therein. Happily there are 
nia!W hundreds of e.x|>ert physicians who understand the subject of nutrition 
and who give their time to its .study j,vho have no interest of any kind, of a 
finaitcial nature, in any infants' or* invalids’ fcx)ds. Their opinions for this 
reason are the more valuable.* All statements Qoncerning the science of infant 
feeding or the art of preparing infants' hxKis should be studied with a view 



GMIERAL CONSIDERATIONS. 


S2l 


to ahowiijfr.their origin and motive in order that the reader may ghe to each 
of the methods descTil)ed a prmjer consideration and cimtideni c. 

Fundamental principles* Governing Infant Nutrition.— Dr. c'hajun 
has made some pertinent observations on this subjec*. In the “Journal of ilie 
American Medical Assi)ciation” for SeptemlxT jS, hjoi), juvge 007, he suns: 

In reference to the infant’s nutrition, we ha\o always to deal with milk in 
some form, as biology sIkAvs that this is always the primary ami elemental 
food mixture, containing in easily assimilable form all the food juimiph^s. 
^\^ilelheditTerent manipulations re<*uire<l to make \*arious milks, or otherforms 
of food, acceptable to the infant’s stomach const ii.ute the art of infant feeiling, 
before any of these details can be accepted :ls scientific and thus of |HTmanent 
utility, it must be decided how^ far they are in attordame with bmlogic laws. 
Biology must thus finally decide l>oth the possibilities and limitations of cvitv 
method that is advanced. This will call for a knowledge of the siniiture anil 
functjpns of the various digestive traits in lonneition with the pemliar cliar- 
acteristics of the milk early furnished to each speiies. Tliis study will show 
not only how far different milks are interchangealile, hut also throw ifght on 
the various manipulations that aim to n^ake them so. 

A chemical analysis of milk will show' the ingreilienis of this Iluid, and, to a 
certain extent, their })otcntial food values from their (juantitati\e amount. 
There is something beyond this, howcNer, t^al chemistry cannot explain. 
While the fats and carbohydrates in their lomposition and readion to the di- 
gestive secretions are a good deal alike in different milks^ the j)r()leins are es- 
sentially different. Chemistry alone can not e.’n>lain this i)lienomenon. Wc 
must study the reaction of the protein to the digestive seireiions, and then 
examine such reactions in relation to tl*' growth and development of the 
digestive trac't — in other word.s, investigate the que.slion biologically liefore 
we can understand the problem.* 

Acertain portion of the jirotcinof aillmill^scoagulatcson coming in contact with 
rennin or rennin and acid, but the manner and extent of tins coagulation stands 
in a direct relation to ttie proper evolution of the digestive trjict of the animal.. 

The scientific principles involved in infant feeding are few and simple^ I'lie 
methods of applying them are many and may be as simple or as comiilex 
as one desires to make them. The point ever to be kc])t in Pnind is: What 
is the effect of a proposed methml and^loes it ajiply torreet scientific prim ijiles? 
Many of the methods that have l>eep proposed arc un.si ientific when eni[)loyed 
as routine measures, although they may i)C si ientihe under certain londition.s; 
and methods that may lx: scientific as ri^tinc measures may lx; unscientific 
when applied to abnormal comlitions. , 

Various methods of preparing foixl Ijave fx*en well worked o^t and simyilified, 
but they will lx: of little value to the physician unle.ss Ife knows why, ‘and how, 
and when to use them. In this way only can ^ ientific metluHls f;revail. in- 
fant feeiling can only Ijecome scientific by lx;ing plated in line with tKe mcthcxls • 
of science in general. »> 

MODIITED MILK. 

General Considerations. — The hrst im|K)rtant jKiint in' this lohncction 
is that the milk should Ix: from a healthy cow' which is kept in a sanitary con- 
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ditbii, and that it should be drawn and hiyidlerl in a thoroughljj^^ saDitai^ 
way. The pro|)er methods of pre[)aring milk are now well established as a prac* 
tical result of modern sanitary theories. Inasmucli as the cowj^ milk is not chem- 
ically identical with mother’s milk it is offen advisable, especially in the case 
of infants in bad.health, to modify the cow’s milk so as to bring it more nearly 
in harmony with the composition of mother’s milk. Although the same ele- 
ments apfiear in the milk of practically all mammals, they are not distributed in 
the same [)ro|K)rtions, nor^do they have exactly the same dietetic and same 
physiological value. It does nt^t follow that even if cow’s milk is so modified 
as to chemically consist of the same general fo<Ml elements prc.seht in the same 
proportions as in mother’s milk, that such m«)diricd milk will have the same 
nutritive and physiological cffei ts. In fact, ex[>erien( e shows that it is not pos- 
sible for man to pret)are a f(K)d which has exactly the same properties as that 
which nature provide! But, at least, one may use sanitary methods, as w^ll as ' 
scientita: princijdes, in the miKlification of milk. 

It is well known that cow’s milk contains more protein and less milk sugar 
than the normal milk of woman; hchce the most natural modification is to 
bring the cow’s milk into nearer relationshii) to the natural milk which the 
, infant demands. When this isilone under scientific jirinciples, and according 
to the directions furnished by com|H‘tent physicians, or physiologists, there is 
no objection to the rfiodihcat^on if it is accomjdished without the ex|>osureof 
the milk to bacterial and other contamination. The addition of other products 
of any kind to milk in its pretiaratkm for infants’ use cannot be generally rec- 
ommended. There are times, however, when^thc use of an extraneous Ixxlv 
may prove lieneficial, but a competent physician should decide when such 
chemical modification is desirable. • 

, Reasons for JModifying Milk.— By the term milk alone is meant cow’s 
milk ynlcss some other is S|K*cified. 'Phe reasons for mo'difying any other 
milk to resemble mother’s milk are found in general in the following prin- 
ciples: 

The 4)ercentage of protein should I •diminished in cow’s milk because an 
infant only needs milk witUa low percentage, such as it gets in the milk of its 
mother. W hile a higher iKTccntug^of nitrogen may not do anv injury if the 
digestive fun^ifions of the in/ant are particularly good, the ingestion of excessive 
quantitieskof nitrtigen lysuaTly j>roduccs flisturlvintes, and the whole organism 
as 4 ^t 11 as the stomach may lx injured. This injury is first made known by loss 
• of apixtitd, followed by colic, sleeplessness, irritability, and other symptoms. 

If is important also that the milk Imve plenty of substances rich in phos- 
phorus, shch as nuclein and lecithin. , Mother’s milk is usually richer in these 
subftances than cow’s milk, and inihe dilution of cow’s milk there is naturally 
a dilution of tho'se substances rich in availably phosphorus. It is hardly ad- 
visable to add •artificially prepared nuclein and lecithin, because they are 
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less eligible than the natursj constiluents. In fait, it has l^een found b\ 
cx|)erience that if it is not {K)ssil)lt‘ to itHKiify the cow's milk, it may be diluleti 
with water free f]^>m any hartnful germs. It is a remarkable fact that while a 
child may not thrive on whole co\\ ’s milk, it may Uirive quite well on whole 
cow’s milk diluted, without any other inodituation. Hence, .in cases of irrita- 
bility of the stomach of the infant which is led other milk, it is advisable 
in practically every case to dilute it with water if it cannot U* niiKliruHi in any 
other W'ay. The ingestion of more of any kind of f(K»d than tlie child recjuires 
places u|x)n its organism, which is far fnun l)C‘ing able to l)ear an\ inereasi‘cl 
burdens at this [XTiod of life, the duty of digesting, texidi/ing, and excreting 
excessive quantities of materials. 'Fherefore children should not l>e heavily 
fed to make them fat. Although plumpness is regarded b\ most |)eopIe as an 
indication of health, it may lx, on the contrary, a premonition of disea.se. 

The Addition of Milk Sugar.— The .simplest modmeation of milk, aside 
from its dilution with water, consists in the addition of^milk sugarcane! in 
diluting cow’s milk it is ach Lsable alwavs to add milk sugar if no other c hange 
is made. In this way a closer approximation will Ik' made* to the mother's 
milk than can ()os.sibly lx secured by the u.st' of water alone. A great many 
infants are successfully fed with mixtures erf this kind and have a normal 
growth. In all cases the milk, the sugar, and the water which are usc'd must 
lx as free from bacteria as jKcssible. In other words, tlx milk must lx* fre.sh, 
the milk sugar |>erfectly sterile, and the water prac tic ally .sterile. 

FAfxrience has .shown that ariihc ially fed children do not digest their meals 
as rapidly as those fed mother’s milk. If, f<»r instance, it rc'cjuires two hours 
to empty the stomach of a child fed mother's milk, it usuallv recjuires three 
hours if artiftcial feeding is practiced. • 

The Addition of Alkalies to Milk. - It is a common practice to give alkali 

• • 

m some form to the child, cs|x‘c ially if it is living on other than its niother’s 
milk. Limewater is the form of alkali most commonly prescTilxMl, Cow’s 
milk, if kept for any length of time, causes an acid reaction, and presumably 
the addition of the alkali is for the pur}H)se of eorrecting this ac idity.^ In the 
ca.se of the healthy child, where the digestion is aot disorderedf it is doubtful 
whether the addition of the extra amoutt of alkali is warranted. It may lx 
presumed that nature knows lx.st the character c^f the fcMul th^ infant should 
have, and while it is true tha4 the Mother’s milk*i.s jj|ighfly*mor|j i^lkaline, as 
a rule, than that of the cow, (his dexs not warrant tamfxring with so vi^il a 
substance as an infant’s fexd with chemicals of the character descrilxd,# 
Doubtless, however, there are conditions of disordered digestion and dis?a.se 
in which the administration of an aH^ali in ^le form of limcwalef or citrate 
of lime may lx recommended. • ’ • 

Modification by the Add^ion of Substitutes not MiHc.— This* mcthcKi 
of modification, it seems to me, is one which should be regarded with suspicion. 
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There are many |)re[)arations sold on the market which are not intni^ed to be 
use<l alone as infants’ focKis, but to l)e employed in modifying milk. They 
consist of various elements, and are usually eith^ preparatk^s of milk sugar, 
which may be sold under^iome fancy name, or preparations of malt or other 
cereals in which ;itar( h has Ijeen subjected to diastatic action and has been 
partially converted into maltose and intermediate products. There is always 
a question as to the desirability of using bodies of this kind. It is true that milk 
sugar LH one of the most c»)mmon additions to milk in the wav of modification. 

t • 

and maltose is a sugar made by natural means and is jirobably as digestible 
as any other sugar not natural t<4 milk. For instance, I do not think there 
would l>c anything to t ho().se in healthfulness lietween adding maltose or adding 
cane sugar to the milk, for the pur|)ose of modifying it to meet some par- 
ticular need of the infant. 

Attention should aL%) be called in such cases to the possible bacterial ipfec- 
tion of 4hese foreigrlT modifiers. While it is true that these huids are prepared 
usually with the aid of heat, they arc not always perfectly protected subse- 
quently against bacterial infection. STich infection is naturally not so much 
to be feared as that which comes from the use of milk of unknewn composi- 
tion and history. Above all, warning should be given against methods of 
modifying cow’s milk at home w'hich are given in the interest of any particu- 
lar product, ^uch advice, even if good in itself, is not always applicable be- 
cause it is not ada])ted to the particular case in question. For in.stance, a 
modification of milk which w'as e.\cailent for one condition of child growth or 
for a certain c hild, might he entirely unfitted h>r use under other c'onditions of 
growth or with another child. The particular object, of course, of such direc- 
tions for modification is the sale of fhe modifier, and as there are no better 
modifiers than milk sugar and barley malt, the.se can be ke]>l at home at much 
less expense than%y purchasing them under a fancy name. Many of these 
directions for the home modification of milk advise the use of either milk sugar 
or a malt product, and in that respect the advice is sound, as a rule, but that 
any parj^cular modification can suit any i^Krticular case is a matter which must 
l>e determineck by the obse»-ation of the child under feeding, either by wise 
parents or by a cc^mpetent physician.* I use the word competent, not with the 
intention of t^lfowing any cjpubt uy^n the general competency of the profes- 
sion, but qppfcially with, reference to the^physiejan who has made a specialty 
of tie science of nutrition, a bvneh of learning which, unfortunately, is not 
^ extensiv(*ly taught in medical schools as it should be. 

]3tfficulties of Home Modification of Milk. — \\*henever possible the 
milk should be modified at honje. Tlypre are many difficulties, however, con- 
nect^ with this problem which mdst be considere<l. In the first place, the 
great majority of* parents miAt purchase*the nyilk, so that they do not know 
its character and know less of its composition. In case the milk is produced 
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at task is an easier o^^e. It would be ]x)ssible in such a case to select 

a hcaJthy*cow and ascertain by a few analyses the com})osiiion of her milk. 
It may l)e assunyd that a cow in a state of health, and with ftHMl which is 
reasonably constant in character and quality, produces a milk of reasonably 
constant comjx)sition. Hence, if one niodifuation ctuild l>c successfully se- 
cured, similar treatment on other days would secure a similar result. This 
is the only case, unless a cerlitied milk of known iom|K)sition can be lH)U|yht, 
in which it would Ix' [xrfectl) safe to attempt i(^ niotlify the milk at home. 
For those who cannot secure ihe'X conditions there shoiihl 1 h‘ modifvinj^ es- 
tablishments, under the a)ntrol of disint,‘reste<l j)ersons, furnishing milk 
acoirding to physician’s prescriptions and having a certain |HTcentape com- 
position. 

Commercial Formulas for Infants* Foods.— Medual and tommercial 
literature are rich in formulas for infant fee<ling. It .siiduld be remembered, 
howTver, that no matter how honest and efVh ient ])h}siiians and niunufac- 
turers may lx, their statements, if self interest be in\ol\e<i, must be accepted 
with discretion. More than that, a general formula (ann«>t meet each indi 
vidual case. For healthy infants a j^eneral formula mi^ht'do \ery well, if it is 
a pood one, hecause all healthy babies (an disK'st j»ra(ti4all\ the same charac- 
ter of food; hut if the fcM)fi is intended for an infant that is ill. a formula that 
might be suitable in one kind (jf di.sease* would yrove enfircly unlit in anolluT. 
In such a case the only jcrojxr method is to ha\e a formula (onstrinted bv 
the physician in charge of the [catienl. Iiivtn in this case the study of the 
science of nutrition is so neglected in our medical eolleges that the physi- 
rians are not always trainecl to prepare suih formulas. Pure, fresh cow 's milk, 
if obtained from a ^oung and healthy arfimal and ])ro|xrly modified, is to l>c 
preferred to any preparation made according to formulas or pre.scriplicjn.*- gi\eij 
in absentia. 

It is interesting to compare the formulas which are j>ut up by different 
manufacturers. In one bexek it is stated that the formulas ancf analyst's which 
ire given show the great number of modifications c>f milk that may made 
for infants of different ages and conditions witl>a certain ackertised food. 
The f(X)d so advertised is said to contain fio starch and no dried milk or other 
indigestible matter; to be entirely .soluble and, waih fresh milk, to make the 
nearest approach to mother’s milk ydl prexiuced. "Without calling iy questiem 
he excellence of this preparation or the hon^ty of the manufacturers, is 
It least desirable not to accept too blindly all the statement.s made. • 

Chemical Composition not a Complete Index to the Value of Infasfts* 
P'oods. — The analytical data alone in^onneqlion with infant’s fobrl do not 
pve reliable indications of its worth; as, lor instance, a simple ’statemeflt of 
he percentage of fat, protein, carbohydrates, salts* and water t\ hich are present 
n the prepared food and in the mother’s milk, does not give any adequate idea 
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of the rtkiivc dc<^rcc of (lif^esiihility. Presunidblv, the fat whlt^ is in at 
jnfunVs ariifidal M, us well as the other ingredients, should correspond ns 
nearly as jxissihle in character to the fat of human miJL Jtjs certain that the 
milk of other mammals corresponds more nearly in the character of its various 
ingredients to the milk of the human animal than would similar foods de- 
rived from other sources, the carbohydrate, one of the universal constitutents 
of the milk of all mammals, hein^ milk su^^ar, is practically of the same con- 
stitution in all castes. Th^' [)rotein is ab) practically the same, although it 
varies greatly in the amount and in the relative quantities of the different 
kinds of protein which arc found in the milk. I'hc mineral matters are largely 
of the same kind though also differing in amount. Hence in the consideration 
of analytical data in the judgment of milk, it is not sufficient merely to know 
that the comp(»sition of the milk approximates that of the milk of the infant’s 
mother; one must also know whether the various elements making up this 
milk in the proj)()rtions given arc similar in constitution to those which exist 
in its natural food. For instance, the following analysis is given in one of the 
advertisements of an infant’s foo<i for infants under one month of age: 


' Percent. 

Fat, 0.(^3 

Protculs. 1.03 

('arlK>hy<lrates (\jo starch), 2 31 

Salts « 0.24 

Water, ^>5 40 

1'otal, \ 100.00 


This analysis corresponds very dosely t^) the composition of many modified 
milks which infants under one month of age get. It is made partially of milk, 
with a considerate quantity of water added to it, and ‘a few grams of a well- 
knowp infant’s food. The analysis is given, not for the purpose of condemning 
this food, nor oj expressing any opinion concerning it, but simply to show that 
the analysis is not the sole basis of judgment. 

In the same pamphlet the following an^ysis is given of a food intended for 
Infants over Six months of ^^gc: 



c 


Percent. 

Protrids.. . . , <■ 



3.23 

Carix)Hydrates (no jltarch),. , . 
Salts, t. 



M 

Water, 

Total 





'ftiis ^analysis may well pass for that of a good rich cow’s milk, were it not 
that the carbohydrates are somewhat higher ,than would be normal. It is, 
however, a compound made from dilute cream, milk, water and a solid in- 



HSTBOD OF WSTIUBUTINCI CL£AK AND SCIUNTIFR'ALLV MODIFIO tfXUK. 5ay 

faot’s foc^* The carbohydrates are comjxfcseti largely of other substances 
ihan milk sugar. An infants’ food of this kind might give most excellent re- 
sults in some case.% and not in others. 

A Practical Method of Distributing Clean and Scientifically Modified 
Milk. There are many organizations in the I nited States .having for their 
object the securing of pure milk for infants. 'J'here is no dis|H)situ»n to dis- 
criminate in regard to the efliciency of any of them, but it is of interest t(> gi\e 
a method of procedure whidi is representative of work <if this kind. I'he 
Baldes’ Hospital Milk Disj^msary of Newark, New Jersey, may be used as 
an illustration. This disjx'nsary has now Ix^m in operatkin nine years. Dur- 
ing this time, little by little, the work has Ixen jKTfected, the organization 
completed, and many improvements have Ixen’ suggest t^d and juit into opera- 
tion in ctmnectitm with this charity. At the Ixginning of the tenth year ll)C 
work.of this disjxnsary is aided by a committee consi.sting of represent at ices 
of several philanthropic and charitable organizations in the city. This com- 
mittee is known as the Joint Committee on the Summer ('are of Hal )ies, cooper- 
ating with the Babies’ Hospital ^filk Disj>ensary for a larger distril)Ulion of 
pasteurized milk to the infants of the ixM)r, from milk stations conduc ted at 
several points, in imler to jdacc wholesome milk within the rea( h of all. Dur- 
ing the nine years of service the milk disjxnsary has distributed 1,441,126 
bottles of milk, and has fed over 3000 babies. The first *)’ear of its aitivity it 
sent out 66,000 iMittles, and the ninth year 258,000 Inittles. 

CommUlee Formulas jor Sfodijyin^ .!////».- This committee has constructed 
six formulas for the modification of milk. In the case of shk babies these ’ 
compounds may be diluted with either boiIc<l water or sterilized cereal water, 
in order that the milk which has lieen pasteurized may not become reinfected. 


Mixture No. 1. (From birth to two months, and for .‘Starting feeble Ases.) 

Milk fat, . 1. 00 

Albuminoids, 1.00 

Carbohydrates, » 5 .50 

flight lx)tt!cs, of 4 oz. each, ^r day. • 


Mixture No. 2. (Two to four and one-half mcAths.) 

, , Peremt. 

Milk fat, •. f 200 

Albuminoids, * f .• t.oo 

Carbohydrates, 6.00 

l^vcn lx)ttles of 5 oz. each. , 


Mixture No. 3. (Four and one-half to six months.) 

t • Perem 

Milk fat : 3zx> 

Albuminoids, * t i.jU 

Carbolwdrates, * 6x)0 

^ bottles of 6 or^ each. 
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fixture No. 4. (Six to nine months and untd weaning.) 

*Percmli 

MHk fat, 

.Albuminoids, 

Cjrixjhydru tes, ^ *■ ®‘5o 

Six IxJttles of 8 oz. each. 


Mixture No. 5. (Nine to twelve months and during second year.) 


Perreni. 

Milk fat 4.00 

3 *®^ 

C!arl)ohydrales, •- f 4-5® 

/•'ivc Ixjttle^ of 8 o/. ea( h. 

Mixture No. (h (For temporary use with infants having fever or diarrhea.) 

Percent, 

Milk fat. 0-25 

Milk proteids i*oo 

Milk serum, 25.00 

Cereal water,. . . • 50.00 


Kight l)ottIes of 4 o^. each (to be diluted for infants under six months). 


Directiona lor Use. -'rhe milk is adjusted to the requirements of normal 
infants during the year, the si.v mi.xtures a.s described Ijeing furnished, and 
diluted for sick hal)ies by adding boiled water or boiled cereal water. It is not 
intended that a full bottle shifll be given to a baby that is just beginning the 
age {M^riods indi('ated in the formulary. A small charge is made for this milk 
so that it is not a comfdete (iiarity. 'I'he milk furnished by the committee is 
not certified milk, l)ut is good milk which is carefully pasteurized, and, there- 
fore, has both the merits and demefits which attach to pasteurized milk. 

Straus Laboratory Formulas.— The following formulas for modihing 
milk are recommended by the Straus Lal)oratories: 

t 

Tint to Fourth 

* J ounce df 16 percent cream. 

• 5 ounces of full milk, 

10 ounces of w.nler. 

1 1 ounce* of limcw’utcr. 
i \ ounces of milk sugar. 

This mixture fills 8 lx>tiles — each to ^ntain 3 ounces. Feed two and one-hall 
* hours apart. *• 

• ^ • 

First to Third Month' C 

ij oung» of 16 percent cream. 

3 out#es of full milk.* ‘ 

13 sources ftf watei. * ' 

J ounce of limewater 
I ounce of milk sugar. ^ 

Thi^ mixture fills 6 bottles — each to contain 3 ounces. Feed three hours apart. 

Second to Sixth Mcmth: 

18 ounces of full milk. « 

i6| ounces of water. " 

ounces pf limcw-atcr. . c 

I \ ounces of milk sugar. 

This mixture fills 6 bottles— ^ach to contain 6 ounces. Feed three hours apart 
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Thifd to Sevffiih Month: 

i8 fleets of full milk. * 

i8 ounces of bariey water. 

1 ounce of cane sugar. • 

70 grains of tfble salt (less than \ lea-^l>oonfuh. 

This mixture tills 0 lx)ttles — cat h to <^ontain o oumes. • Feed three liours apart. 

Sfventh to Ninth Month: 

3a ounces of full milk. 

16 ounces of barley water. 

2 ounces of milk sugar. 

This mixture fills 6 lx)ttles — each no lont.iin 8 oumern Feed three hours apart. 

Ajter Ninth Month: 

Full pasteurizetl milk, 8 ounces every four hours. 

To make one quart 0} Oat or Barley ir.//rr, — Hoil 2 tablesjHionfuls of the flour in a 
quart of water until it is redut'cd to half the <|uantity; then athl sufl'n tent water 
to make up the quart. 

Preparation of Milk for Infant Feeding at a London Hospital.- One 

of the Ijest descriptions of the pre[)aration of milk for infant fet'tling, es|)t*iially 
for the nourishment of sick infants, is tint found in the re}K)rt prepared by Dr. 
Ralph Vincent, Senior I'hy.sician to tlie Infant’s Hospital, Westminster, 
I.ajndon. Dr. Vincent eliminates from |M>ssiblc infants’ finxls the artificial 
preparations which are so often recommende<I for that pur|K).se, and also 
advises that even in the case of growing children a mil^p suitable for infants 
should constitute a large proportion of the <lail\*fiMMl. Tsually (ow’s milk is 
the only kind available, the supi)ly of man V, goat’s, or as.se,s’ milk l)cing so 
limited as to be practically excluded from commercial (onsiderations. 

Importance oj Adequate Xonrisliment. — .\ttention is 1 ailed in this connection 
to the especial necessity of in.suring that growing children are well nourished 
in order that pathogenic organisms may Ik? .s|K*edil\ overcome. It i.s a well- 
knowm fact that healthy children make a .s|K*edy and comjdPte recovery fronf 
infectious disea.ses such as scarlet fever or measles, and often sc*em iK’ttdT’ after 
the attack than before, while in the case of |HK»rly nourished children most 
serious and continuing result.s follow, such as deafness, rickets, and other 
ailments. Even special and general tul)erculosis i.s not an unusual cotnplica- 
tion w'hen the child’s vitality is not .sufficic^it to ref>el the irtva.sion of the hostile 
pathogenic germs. , 

Quality of Original Milk. — The clyiracfcr of th^ milk employed in the In- 
fant’s Hospital is described by* Dr, V'incent .somewha! as follows! *rhe milk 
is obtained from a farm which i.s entirely under the control of the guihorflies 
of the hospital The milking shed is apart from any other stable and the c^iws 
are in it only during the milking. The'attendants are required tp sterilize 
their hands and clothing and to use steilliVd vessels, while the cpws arc kept 
so clean that no possible filth of any kind can /all into the pail dufing the 
process of milking. The cow^ are specifically selected for their milk -giving 
35 
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qu^liticSf Jerseys snd (lucrnsevs which produce excessive of 

being excluded from the herd. They are fed well-balanced^ rations of whole- 
some feed from which all slops, oil-cake, brewers^ grains, and other questionable 
feeds are excluded. Gra^s, hay, j)ea-meal,*bean-meal, and mangolds are some 
of the chief articles used for f<)od, the greatest care being exercised to prevent 
an undue proportion of roots and green f(K)d, as these should be present only 
in sufli( ient quantities to make the rest of the fexjd palatable and wholesome. 

Care oj Afilk.—As has already been stated, the milking is conducted as 
nearly as i^ssiblc on the ]?rint i[)lcs of aseptic surgery. As soon as the milk is 
drawn it is separated into fat-fre^ milk and cream by appropriate machinery. 
The two products are immediately cooled to 38° F. and i)laced in sterilized 
containers. These containers are constructed throughout with a double wall. 
Between the outer and inner walls is a layer of air, so that the temperature 
of the milk rises very slowly during transportation. The milk is received at 
the hog])ital within four hours after the milking and is there subjected to sys- 
tematic bacteriological and microscopical tests. 

A remarkable fact in connection with the production of this milk is that the 
records of cx[)enditure shown by careful b(K)kkecping indicate that the total 
cost to the hospital is 25 percept less than the ordinary retail price of milk in 
London. 

Composition oj Milk . — Viment gives the comparative composition of human 
milk and cow’s milk as ascertained at the Westminster Hospital as follows: 


Fat 

Milk sugar,. . 

Proteins, 

Mineral sails. 


Humav Milk. 

Percent, 

. . . .4.00 
....7.00 
....1.50 
....0.25 


Cows* Milk. 
Percent. 

4.00 

4.50 

3-50 

0-75 


It is seen thaf the mere dilution of cow’s milk with water fails utterly to 
produce a milk which approaches in composition the average of human milk. 
It is evident that the relative comjxisition of a diluted milk is exactly the same 
as it was lieforc, that is, the ratio of the \)roteins to the milk sugar, the fat, and 
the mineral ^Its, or of anv one of these fdur to the other three, is not changed. 
But in order to simulate mothers’ fnilk the ratio must be changed in such a 
way that whjje the fat remains practically the same, there may be a marked 
change in the ratio of ^thet other three constituents, namely, milk sugar, pro- 
tei^, and mineral salts. Vincent distinguishes the proteins as whey-proteins 
and caseinogen, and gives the following proportions of the percentages of 
ttKih in human and cows’ milk: 


Whey-^roteins 

(^aseinogen,... 


Huvah MaK. 

Percent. 
I.OO 

0.50 


Cow«* Miu;. 
Percent. 
f.OO 


2.50 


Total, 


1.50 


3S0 
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It is scy)-that in a given qua/itity of human milk the whey-proteins will l>e 
fery mucK in excess of the cascinogen, almost or quite double, while the re- 
verse of this is truj in a>w’s rrftlk, where the j>rofK>rtiona!e <juantity of caseino- 
gen is more than twice that of the*whey*j>niteins. Che caseinogen is consid- 
cre<i far less digestible than the whex -proteins, hence the addilumal necessity 
of some modification of the cows’ milk to meet the demands of the infant. 

Primiple oj Modipmtion. — The primiplc of modifuaiion of the milk at 
the Westminster Hospital is a strid adherence to ^ standard human milk in 
its natural condition. Iloiling, pasteurizing, or u)oking the milk in any wav 
is wholly forbidden. Sterilization is appliei! to the xesH'ls in which the milk 
is contained, but not to the milk itself. In mo<lif\ing the milk it is neiessiiry 
to have certain stamlard solutions which are axailable for instant u.se. .'stan- 
dard solution No. I is standard cream diluted with fat-free milk .s*) as to ton- 
tain 32 i)ercont of butter fat. The fat free milk obtainetl by the separalit>n 
previously mentioned is stantlard solution No. 2; standard solution No. 3 is 
saturated .solution of calcium hydrate free of taltium thlorid; standard 
solution No. 4 is a milk-sugar solution containing 20 ]H‘rcent of la< t(»se; stan- 
dard .solution Nc). 5 is whey prepared from precipitating the < asc'inogen from fal- 
free milk; standard .sidulion No. 6 is .sterile w#iter obtaint'd by filtering water 
through a I'asteur-C'hamberland filter. Kac h of these.standar<l .solut ions is placed 
In a sterilized metal tank partial!) .surrounded wit^i ice, and the milk is made by 
taking a s|)ec ifu quantity from each of the tanks to fill a given j>res(ri]>tion. 

Sample Preuriplion.—The [>rescrij>tioris are of ccuir.sc \aried according 
to the .spec ific needs of c‘ach infant. 

The following is a .sample prescription, showing the amounts of each of the 
ftandard solutions |)re.scribed in one case: • 


Ward I, InJaiU Xo. 24 


/Vf I rnCi 

Fat, ;.cx> 

Lactose, ^.50 

Whey-proieins, o 75 

Cascinogen, # 0.35 

Alkalinity,* 5.06 


Ten luljes eat h of 4 oz. 


In the laWatory the prescription i.s^translay?d into acT^l amounts, 
rhe following is the translatioi^ of th® alx)vc pn.‘.scciplJon: • ^ ^ 

C'l HK * 

• ONTivMritflr 


Cream (42 jierrent), • 7'; 

I.^ctose solution ( 30 pen ent j 1 2 1 

Whey, 858 

Fat-free milk • ^0 

Lime water, A •. <iO 

Water /. ! 


• • . 

♦ Expression " alkalinity 5 percent*” indicates that 5 percent of the total volume of the 
fixture consists of standard solution No. 3. 
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Storage oj Milk.— '\ixeniion is called to tjie im[x)rtance of pgi^itting as 
little change as i>ossil)le to take place in the milk from the time of fhe milking 
until it is consumed by the infant. For this reason the stor^e of the milk and 
of the standard solutionB made thercfroifi should be at a low temperature 
approaching that of the freezing-|K)int of water. In this way the changes 
which would naturally take place due to growth of bacteria at room tempera- 
ture are kept at a minimum. It js unnecessary to say that l)cfore the modified 
milk, after preparation, is^iven to the infant it should l)e restored to the nor- 
mal tem|)erature of the human body, or a little above, that is, to about ioo° F. 


PRESERVATION OF MILK. 

Introduction. — It has been stated already that the ideal food for children 
deprived of nature’s* supply is a milk j>roperly balanced in its nutritive cle- 
ments*to suit the organism of the child, and whi( h is as fresh from the dairv 
where it was j)roduced as |M)ssil)le. 'I'here are many cases, however, in which 
it bcvomes necessary to use milk vvfiich cannot ])()ssibly l>c fresh. For ex- 
ample, tliere are localities where fresh milk cannot be obtained, and long 
journeys l)y sea and land mai\’ render fresh milk inaccessible. Hence it is 
necessary to consider the :^rt of preserving milk in order to meet such exig- 
encies and emerge n(.*ies. Wl^ilc no preserved product is to be preferred to the 
fresh milk, there are some methods which injure the character of the milk so 
little as to be preferred to others if\ which greater dangers from preservation 
must be e\pe( ted. 

Cold Storage. “Allusion has already been made to the keeping of milk by 
cold storage. I his is by far the best method when the milk is to be kept only 
.a few hours, or^at most t)ver a day. Fresh, sweet, clean milk may becolti 
storej at or near the freezing-jMunt for twenty- four or even forty-eight hours 
and still be suitable for feeding to infants after it is warmed to the proper 
temperature. lortunately, the very exigencies which require the preserving 
of mil}; are those which would precluSe the ]^^ssibilities of preserving it at 
lca,st fvir a longer pe/it)d than that mentioned. A mother traveling on a railway 
train might well pack the niilk foi*’her infant with ice and carry it with her, 
replat ing tlupit e from tim« to time •as it melted. In this way, through a journey 
of twenty -&)ur ht)urs, .she* could have fhe milk which she knows to be pure, 
at%a.ll times, removing a smaK {portion of it now and then from its container 
and warihing it to the proper temperature for feeding the child. A longer 
pefiod than twenty-four hours for Vec^ving milk by cold storage should not l)e 
advisetl.* 

• f 

Lhemicil Preservatives.— M*any attempts have been made to keep milk 
fresh by means of chemical preservatives. ,By the term chemical preserva- 
tives is meant those substances ^which, without having in themselves any 
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marked ti^^e or c^or, are capakle of paraiyzing or inhibiting bacterial action, 
or of actually killing the bactcjria, and thus preventing the ordinary fermenta- 
tive and putrefaclive processts. Among the substaiues whiih are usihI for 
this purix)a^ in milk, formaldeh\de and Umm uui1|M»iinds haw Ijcen most 
common. Praitically all nations have, b\ legislation or judinal decisu-n, pro- 
hibited the use of these preservatives in milk, though some }KTmit the prest^nce 
of lK)ron in other substances. In this country the preseiue of borax and h»r- 
malclchyde is forbidilen in milk, but ben/.oate of^soda ma\ be iw^d in any 
quantity desired by the maniifaclurers, provided itspresi'me and the amount 
employed be stated on llic labc*!, bortimatelv, iK'iizoate of soda is an (‘xtremely 
po<jr prcservati\c for milk, sime milk is an alkaline IhkIv, an<i as siu h it does 
not tend to decompose the l>en/oatc t»f soda and set the ben/oii id free, and 
it is only free bcn/oic acid which is \er\ active as a prc*MT\ing agent. In .so 
far as 1 know, very little use has been made by milk jirodiuers and dealers 
of the permission granted to u.s(‘ this c hemical. In |H)int of fact. lhere*is mtv 
little adulteration of milk with chemical prescTvahves in tlie I niied States. 
National, State and municipal law.s have been so well drawn and so vigorously 
executed as to practically put a stop t(» this objectionable practice. \\ hatever 
may be true of the ability of adults to tolerate* a certain amount of dumiicals 
in their food, it must be admitted that the infant ih not thus constituted. No 
mailer what the chemical may 1 h', nor what the 4 »pinion cir experience may be 
concerning its action u]K)n health, there arc few who have the temerity to urge 
cither the unrc.stricted, or even the restrieftsl, u.se of chemical preservatives in 
milk. 

Condensed Milk. — Owing to the difficulty, in many caM‘s, of sc*curing 
fresh milk for the use of infants, (ondens^*d milk has been very widt h recom- 
mended as a sub.stitute? There are several difTic ulties whic h lyise in c'onrKclioa 
with the u.se t>f condensed milk for children instead of the fre''li milk.which 
they naturally .should have. In the first itlace, one .should be ((Ttain that the 
condensed milk is made from fresh r^ilk jiroducecl by healthy cows. It i«: en- 
tirely jKissible to conceive of a .situi^tion where milk is delivered to the sonden- 
sory which is unfit for infants^ fcKKl. Milk romidg from un.safiitary clairies, 
or from diseased cows, or which is handlt?! in an* unsanitary manner, or whic h 
is kept too long or at too high a tem^KTatuft? bcrorril*s unfit for ctVisumplion by 
infants, and, therefore, totally finfit for condensation if the condefts(»| projiutt 
is to lx? consumed by infants. If condensed nflik is to be made part of air in- 
fant’s diet, it should l>e pnxluced from a certified fresh milk free from every * 
possible disease germ, transported to*thf? condenscirv in the most sanitary 
manner, and evaporated in the shortest i|x»s«ibk? time after reception. While 
it is idle to claim that such a condenged foexi is as gcxxl for the infaiV as the 
fresh article would have lieen, it must be admitt^ that such a product would 
6c preferable to the indiscriminate fresh nylk supplies of our towns and cities. 
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In fact, for congested centers where it is diffioult to secure fresh linjk at all, I 
think no one would doubt that a properly manufactured condensed milk would 
be a most helpful suijstitute, A milk prepared in this wav a»d securely canned 
and sterilized will keep fl»r a limited time, esi)ecially if held in a cold place, 
without developing any undesirable qualities. In this condition the milk could 
be much more easily transjK)rted and delivered to congested centers than could 
fresh milk. In my o[iinion, it woul<l be a lKX)n to the children of the poor in 
our large cities if an abutylant supply of,])roperly prc[)ared condensed milk 
could be secured for them. 1 say this vvitliout in any way departing from the 
opinion, which I think is a (orrcAt one, that, if jxjssilde, [jcrfecily fresh milk 
should always be secured. Hut siuh possibilities do not olTer them.selves to 
p<H)rer residents of densely }K)pulated cities, and hence it seems to me that a 
properly certified conrlensed milk uouKl ])ro\e a great blessing in such cir- 
cumstances. Prit( hard, however, maintains that fre.sh milk is the thing to })C 
desireef in all cases for healthy infants, and that the more milk is manipulated, 
the more it loses some subtle ([uality, the loss being due principally to the 
destruction of the proteolylii and fat splitting ferments. He d(>es not attach 
any value whatever to dried or condenserl milk as a food for infants; if the 
fat in the milk has been reduceerby water or otherwise, he ad\ ises the use of the 
emulsions of (od-liver oil, or of oli\e or other vegetable oils. 

Composition oj Cmuiensed ^Milks. -The composition of condensed milk is 
determined liy the (haracter of the fresh milk. If the fresh contains a large, 
percentage of fat, the condensed j^oduct will show* a preponderance of that 
constituent. If, on the other hand, the fat is ii^bnormally low, then the finished 
product will have the same <leficiency, amUhe same is true of each of the con- 
stituents of the milk. * 

• The following jnaly.scs of four different brands of evafbrated or unsweetened 
condensed milk and two brands of sweetened condensenl milk .show the typical 
composition of such iinulucts: 


EV.APORATEI) OR ITNSWFETrNED CONDENSED MILKS. 


0>.tN»TITU»^VTS. f 


W«ter. 


Proteins,..,..# •. 

Ash* 

LacTbse by difference, 

Lactose by^pper reduction, 
Udtktermined 


Perrent . 

Prreerti . 

1 Pfrermt . 

Percent , 

73.03 

70.26 

73.17 

7 *U 

8.42 

8.07 

S.oo 

8.18 

7.10 

• 7 -»? 

7-35 

7.29 

1.68 , 

1.44 

1.67 

i .$9 

10.77 


10.82 


10.85 

. . 

10.83 


0.65 

.. 

0.77 

100.00 

100.00 

100.00 ! 

100.00 

27-07 

ao.yi^ 

a 7 -S 3 1 

, 98.66 

3b»io 

30.00 

99.07 

1 38.58 

: : 1. 18 

I :i.is 

I : 1.19 ! 

1 

I : 1.12 


Totd solids, 

Fat in sdlids 

Ratio of proteins to fat,. . 
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SWEETENED CONOENSEI) MILKS. 



PeTirni, 


Water, • 



24. QO 

Fat .• 

Proteins, 


10, 10 

S.cf4 

877 

Lactose by different e, 

1 l.U 

11. 

Sucrose, 

42.^^ 

42.12 

Ash, 

ia)2 

I 8s 

Undetermined, 

_ 

0 SH 

• 

lOC^OO 

100 00 

Total solids 

73 - 1 .? 

75 '’^ 

Milk solids, 

Fat in milk solids, 

.. 30.01 

32 08 

77 

:>»-23 

Ratio of proteins lo fat 

1 : 1.22 

1 : 1.17 


It is a very commf)n ])ractice to a<l<i sii.uar to the milk at the time of its con- 
densation, in order to ])reser\e it more readily. Siuh | 1 i‘o<lu(is are known as 
sweetened condensed milks. The usual quantity of sujiar ust‘d is ai)out 40 
pounds to 100 of the condensed ])rodiut. 'J'he adcUnl tane soj^ar is usually 
in greater quantity than the natural mi'ik sugar. I cannot sit any advantage, 
in so far as infant feeding is concerned, in using a sweetened condensed milk 
rather than a plain prcKluct. While there is m» |>ositi\e evulenre that sugar is 
hurtful, it at least is not natural. The infant fed at the breast would pnd>ably 
ncjt consume any cane sugar at all, and the only^sugar it* would have would l)C 
the milk sugar of its mother’s milk. 'I'o a<kl a larger (|uantit) of another sugar, 
while it w’ould not harm adults, and jK>s.sihlv might not injure infants, would 
certainly modify the natural sustenance of tlv child to a marked degree. For 
this reason alone the sweetened cemdensc'd milks would not be desirable for 
infant nutrition. • 

Density of Condensed Milk . — .An important factor in regard to the purchas- 
ing of conden.sed milk is found in the fact that it does n<»t always hav^ a uni- 
form density. The national standard for condensed milk requires that it shall 
contain not less than 28 |>ercent of solid matter, while many of the milks found 
upon the market contain decidedly fess than this amount. To the |K>or man 
especially, who buys his condenseef milk at a high price^ it is of some imjH)r- 
tance to know' whether he gets a sufii^ently tondensed article, or whether 
he is buying a large amount of w ater. • 

Diffirullm oj Making Condensed* Milk. Man\ njanufaeturt^s ; laim that 
it is difficult, and sometimes quite imfK>ssibl#, to produce a condensed ju ilk 
with a a)ntent of 28 percent of solid matter. It is claimenl thift at such a< 
degree of condensation a cry.stalline, •sandy product separates after slaiifling 
for some time, presumably composed Jargcly.of citrate of lime, ^^hich gives 
to the milk a bad appearance and prcjiMkes the consumer a|?ajnst it^ use. 
Without calling into question /he good faith of this .siatcmeht, it may l)c said 
that uiany manufacturers do constantly make a condensed milk with 28 per- 
♦ Ry copper reduction. 
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cent and over of solid matter, and do not hav’e#any special di&cultyjb preserv* 
mg it for a proper Jenglh of time. It is true, (k>ubtless, that most highly con- 
dense<l milks would, in course of time, pnxluce a crystalline deposit of the 
character named, but thi* would only show that the milk had probably been 
kept longer than, is desirable. In the case of condensed milk, the fresher it 
is when used the ]>elter. As the sup[)Hes of condensed milk are made through- 
out the year, there should lx* no difiic ulty in getting a product for consumption 
which is less than three iponths old. Si^ch samples of recent manufacture 
woiilfl doubtless in most cases fail to show a crystalline dc[KJsit in any appre- 
ciable quantity. • 

Drying Milk.^-'J'he drying of milk an<l retlucing the product to a powder 
has Ijccomc quite an industry in the United States. Many methods of desic- 
cation have been tried, but the effective ones all det)end upon two principles 
— first, rapidity of drying, and, second, drying at comparatively low temfjera- 
ture.s. *rhe object in drying the milk is to remove only the water, so that when 
the same amount of water is arlded, the milk will be restored practically to its 
normal state. 'I'o this end it is necesseVv that no part of the siduble materials 
of the milk become coagulated in drying; otherwise the addition of water 
would not restore the milk to itjf former h(»mogeneous state. A certain portion 
of the protein of milk is composed of albumen, and, as is well known, albumen, 
when heated to a tent|)eratur(^whii h is very much above blood heat, Incomes 
solidified or coagulated and is no longer soluble in a menstruum like the 
water of milk. Various forms of ajiparatus have Ixen devised for drying milk 
at a low temperature. I'lie most common mcjthod has been drying in a verj' 
thin film on metal plates, .sometimes in vacuo, the vai>or of the water being 
given olT ra[)idly and at a very low ten^peratu^e. I'he result is that milk can be 
reduced to a dry^statc in a short time and without reaching a temperature 
sufficiently high to coagulate the albumen. Such a product when mixed with 
water is jiractically restored to its original state. 

Another metl^id of < Irving milk consists in atomizing it under pressure 
and jirojecting it into a warm chamlier flie temfierature of which is so regu- 
ated that the#t)arlicles of ^4ajH)r liefore they reach the liottom of the drying 
Tssel are completely deprived of thitir water. The milk is thus reduced at 
>nce to a stale fine subdivision. ^JTcn treated in this way the milk does not 
each a tcmf)j?rati*rc suf^cielitly high to Coagulate its albumen, and, as in the 
itheUprocesSj'it is readily restorn^l to practically its original condition. 

Keeping Qualities of }filk Peneder , — by reason of the amount of fat in the 
aillC^powder it is quite likely to Ixcopie^rancid if kept for a very long w hile at 
oom temppratures or exposed fp the lyV. A milk powder, therefore, however 
repftred, shctuld be kept in a c<x>lt place and out of contact with the air as 
lar as is possible, until used. It is very irnix^rtaqt that it be placed in packages 
which are practically air-tight, in order to prevent this rancidity, in case cold 
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storage filtllities are not at *hand. In any case the ckietl milk |K)wder should 
not be kept for any length of time, but shouhl he consumed as soon as jH^ssiblc 
after it is made. J^evertheless it must lie admitte<l that for purjHises i»f trans- 
portation the milk powder has advantages over any <tther form of milk. Since 
practically 88 j)ercent of milk is water, it is seen that in so far as trans|K»rtatk'n 
is concerned, there is great economy in carrying milk |x)^\der instead of the 
milk itself. Thus for long journe\s on which milk in its natural .state c annot 
lie secured, and even for railway and steamship travel, (Irk'd milk may j^rove 
useful. In all cases, of course, it is assumed that the milk powder is obtained 
from milk which is derived from healthy ^ows, under sanitary conditkms, 
and is free from any infee ticjn. 


PASTEURIZATION AND STKRlLlZA'riON. 

Process of Pasteurization. — I'he word ‘ jKisteuri/.aiion” is (leri\iKl from 
the name of the immortal scientist Pasteur, who found that it was not ne(t‘s- 
sarv to kill all the organisms in the milk to keep it fresh for a limited time, 
but that a gentle heat, far below’ the boiling jM)int of the milk, would kill prac- 
tically all the organisms wliich cause the milk to siK'csiily sour and solidify. 
Hodie.s which are heated to a tem|H.Tature Ix'low tjiat ncressary to kill all tlie 
germs and spores of the germ are said to be pasteurized^ In )K>int of fat t the 
tern|x?raturc of pasteurization which is usually employc'd varies from 130° to 
160® F,, which, as is seen, is very much iK'Vnv the lK>iling ]M)int which is always 
employed if complete .sterilization is rc'cpnrcd. 'I'he |K>int to l)e ke|>t in view 
in pasteurizing is, that all parts td the milk shall lx* h(*ated to the .sametc'mper- 
ature. I.et us assume that this lemperatii'c is 150® . All of the milk then must 
certainly l>e heated ak that tcmj>eraturc probably for about twenty miiiulcj^, 
and then rapidly ccxded and kept free of infei tion from the au or other .source.s. 
Milk thus treated will remain sweet for two or three da).s, and jxThaps in 
many instances, if kept cold, for a longer period. Pasteurisation is recom- 
mendeci by a great majority of hygi^ists for all milk .supplies the origin and 
nature of which are unknown, ^’he objection^ to p^stcuri/gation will l>c 
mentioned later. It must be admittedf howetcr, in the intere.st of public 
health, that as the milk supplies of the ^^o^ld arc; produced at^^resent, espe- 
cially those going to large colics, general pasteurization *vould J^e highly 
desirable. • • ^ 

Process of Sterilization. — As has already been intimated, .‘Xcrilization 
differs from pasteurization in that thc»tep)f)craturc of the milk is raistni t%nhc 
boiling point of water, or alxivc. The olcjec t oj sterilization is tci remove com- 
pletely all bacterial life from the milk; ncR only to kill the bacteria which are 
present, but also any spores ^'hich hiay subsecfhcntly dexelop into bacterial 
activity. Bacteria usually multiply by fission, that is, one bacterium de\’elops 
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a constriction which gradually increases until jt is cut in two, maWag two in- 
dividuals, and these in turn undergo the same process, and so on ad infinitum, 
until the development of the growth is stopf)e 8 by lack oj lood, changes in 
temperature^ or otherwise. Other bacteria are produced by spores, ^ which 
have the same relation to the liacterium as the egg to the chicken. These 
sfxires arc more resistant to heat than the bacteria themselves, and hence the 
heat must lie higher or longer continued in order to completely destroy them. 
As has been indicated, st^-rilization is objectionable in the preservation of 
milk for two reasons, first, in that it gives it a bad taste, and, second, that it so 
modifies the structure of the mill# as to decrease, to a certain extent, its diges- 
tibility, csjiecially for infants. 

Bacteriological Characteristics of Milk.— There is notfiing more impor- 
tant in the subject of infant feeding than the bacteriology of milk, and it may 
projierly be considercfl in connection with the pasteurization and sterilization 
data, •^rhough all {xissihle sanitary precautions may be oliserved, the number 
of bacteria in milk raimfly increases on standing. Under .sanitary conditions 
this increase is a matter of no consequfmee, up to a certain limit, since the bac- 
teria which are thus introduced are wholly harmle.ss, and have e\en proved 
lieneficial. When milk is sedfred from healthy q)ws in a sanitary manner 
and properly handled by ^hilling and bottling, the bacterial count may lie 
usually kept below r 6 ,ooo pe^ cubic centimeter. But it is only by the exercise 
of careful sujKTvision that such a condition can be secured. I'he ordinary 
milk of commerce often contains tnillions of bacteria })cr cubic centimeter 
and sometimes over a hundred million. If th<jse bacteria are wholly harmless, 
such a milk may not prove injurituis to a jfrown-up jierson, but even harmless 
bacteria, in the ordinary stmse of that word, in such numl->ers in milk given 
Jo infants, especially if they are very young, may prove •extremely detrimental. 
The tpilk which is secured for infant food should, therefore, always be ob- 
tained in the most sanitary way, and if fx)ssible it should contain less than 
10,000 bacteria cubic centimeter. 

Milked Favorable \fe<iiiifn jor Baderiat Grenvih . — There is |)erhaps no more 
favorable medium fpr the growth of ordinary bacteria than milk at certain 
tem|.>eraturos, that is, from to F. Milk is not only an ideal food for 
an infant, buValso for a hacteriun^ In point of fact the latter tlirives even 
better tha/i t^ie fewmer qn a* milk diet. 1 ’he inweasc in the bacteria in milk in 
favqyable circumstances is mant clous; the number in a few hours may grow 
• from pracfically none to many millions, so rapidly do they multiply. The 
miflp affords every f(X)d which the baAerium requires and in the form best 
suited to fapid assimilation. Inasmuch as the bacteria digest their food they 
muA put intb the milk large quanlities of excremental matter, mostly in the 
form of enzyms, Vhich may act as an irritant ppon the delicate and sensitive 
coats of the intestinal tract of the^ infant. The rapidity of growth is very 
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greatly chWced by lowering the temperature; even if not brought under 50®, 
the growth of the bacterial flora is greatl\ limite<l. Milk may l)e kept at a 
temperature just aiK)ve the freezing p<»int for a long time, so greatly does low 
lemi)erature interfere with the growth and reproducrion of the hai teria. Hut 
even under these conditions, although the milk may not s<H]r, bacterial life 
is by no means wholly destroye<l, though its character may l>e profoundly 
modifle<l. Changes of an objectionable nature, so far as infants are concerned, 
go on in milk stored at these low tcpi()eraiures witl^jjiil gi\ing any of the ordi 
nary e\idence of dccomjxksition. I'or this reas«)n it is not a<lvisable to fet'd 
infants stored milks, that is, those which are stored in tlie fresh state, without 
pasteurizing or sterilizing. 

Kiuth oj Orfitinisws in Yeasts as well as batteria grow with great 

rapidity in milk, and the h^rms which produce addity, that is, lactic add, are 
likeuiso found growing w ith great vigor. Among the mo!tt objectionable forms 
of bacteria in milk are those* which imxluce putrefaition, or, in other •words, 
decomposition of the protein bodies of the milk. /J'his putrefadion gi\es 
rise not only to bad tastes, ljut to bad odors. Putrefauive bacteria are found 
e\er\ where, but partu ularly do they colled around stables, where the soil is 
UTV rich and where there is mueh manure.* Another baiterium whieh i« 
parlkularly objectional)le in milk is that whu h prodiues the sliminess so often 
found. There arc also numU'rs of chromogenk^ l)aderiA in milk, whidt pro- 
<)iuc various shades of blue, red, and yellow. '^J'hese, fortunately, are not very 
common. Again, the protein may be <(in\«‘rted into jx'ptone, whidi is the 
first step toward putrefaction. 'I’hc conversion of the ]*rotcin into ]H*ptone, if 
it stops there, is not harmful, ])ut it is dillkult often to draw the line between 
pej)tonizing and j)utrefa(tion. It woul<H)e useless to undertake to give any 
description of a iK)piflar tharacter of the bacteria, sime Jhis is a subject 
which is extremely technical. 

Bacterial Count oj Milk.- \{ may l»e asked, ami very pro|K*rIy, Ixjw can 
an\body count hundreds of thousands or millions of l)a( teria ih a little jiariic le 
of milk, not much more than a dozen <lrops, whidi would make a t ubje (cnti- 
meter? The an.sw’cr is that it is imjHKSsiblc l«» do jjo. Haderia tre counted by 
adding some of the substance which is .#lipjH)sefl to contain them to a sterile- 
dish which contains nutriticc material, usually of a gelatinous i^ture, suitable 
for the growth of ]>actcria. Ktdi baTlerium in th^ aijded si#l)stap( grows (»n 
the surface of this nouri.shing medium and ]#r<w!uces dilonk-s whk h cab Ijc 
seen with the naked eye. The numl>er of ciilonics found indicalc*s the numlxfi-, 
of bacteria in the original milk. In tircVer to scTurc a count, thcTefore,•^ is 
necessary' to dilute the milk often many^times before atlding a drop t)f it to the 
sterilized medium. If milk is diluted a thousand times and a ( iiHic cenlirfteter 
of it is found to contain a hupdred organisms, we only ha\^c to mulliply the 

hundred by the thousand to get the total numl»er originally ])resenl. The 

• • • 
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skilful bacteriologist by making a numfKrr of trials ^\^i] be able to afj/f)ro.\iinaie, 
with a very great degree of accuracy, the total number of bacterial organisms 
in the substance with which he is working. * 

Result of Pasteurization. --U*t us understand at the first that pasteuri- 
zation cannot purify milk. If milk is dirty before pasteurization, it is just as 
dirty afterward, but the greater number of germs which it contains have Ix^en 
killcfl or paralyzed. Fortunately j)athogenic germs which are the most ub- 
jectionalde ones in milk quite susceptpde to the inllucnce of heat, and are 
quite likely to be destroyed by a ])r(>pcr pasteurization, while other germs which 
are not objectionable may lonthiue t(i live and develop. Ihe mother who 
feeds her infant on pasteurized milk, assuming that it is pro|)crly done, may 
feel assured that none of the contagious disc’ascs which can be transmitted 
by milk, namely, typhoid fever, tuberculosis, di[)htheria, etc., will be given to 
the child; but at lhc*same time she may be certain that the nutritive va^ue of 
the milk, if it was low before |)asteurizalion, is even more so afterward since 
it is proven Iw exi>erien(^? that infants, as a rule, do not thrive so well on pas- 
teurized milk as they do on good milt which has not been pasteurized. One 
great advantage of pasteurization is that the milk thus treated docs not have 
the burnt taste w'hiih is so objectionable to many people in milks which have 
been subjee tt'd to the boilipg tem|>eraturc. Others who are accustomed to 
the taste of boiled itiilk, ho\vever, do not object to it, and in such cases, if 
it is a grown person, jt is far better that the milk should Ix^ a])Solutcly steril- 
ized. I'or infant’s use, however, l*am of the oj)inion that boiled milk is not 
so wholesome nor so nutritious as pasteurized milk, just as pasteurized milk 
is not so wholesome nor nutritious.as ])erfe|'tly fresh and pure milk. The value 
of pasteurization, however, as a pt^>phylactic precaution, cannot be overes- 
^mated. On th<^ other hand, it must not be forgottdh that in pasteurizctl 
milk tj^e organisms whi<'h produce sourness and thus give warning of danger 
arc likely to be killed, while certain spore-bearing organisms that prcKluce 
putrescence am^ decay, surxivc, 'Hie j^resence of these organisms in pas- 
leurizect milk is far more objectionable tl^in the presence of the lactic acid 
organisms in xinjKcstpuri/ed' milk. In fact, the vigorous growth of the or- 
ganisms that ]iroduce sournc.'^ may Suppress or destroy the activity of those 
organisms tha^ produce deemy. • 

Pasteupz^tion at lioifle and under Scientific Control. — Home pas- 
teurisation of milk is not advisable if a comjx'tent municipal supervision of the 
•plxKess cart be secured. Munic ipalities should maintain pasteurizing depots, 
at If<ist for the use of infants, and these^should be so su|:)ervised that the milk 
entering tKcm is as pure as ^x>ssil)le l)e&>re pasteurization, and is then properly 
past^irized, cooled, sealed, and pfepared for delivery. No better service 
could l)c rendered by a municipality than to thifs make the best of bad condi- 
tions, where the milk supplies arc not ideal. If the milk is produced at home. 



SfSmVS HOME PASTEI'RIZER. ^41 

as is the on the farm, then [)asteurizaiiun is rarely necessary, as fresh milk 
can f)e obt&ined at all hours for the infant, and should always 1 h' usc^d. E\en 
at the present lime, j>eople li\<ng in cities who have pla(cs wliere they could 
kt.x*p a COW' very commonly secure'a cow, or a goat, to provide the milk for 
the infants of the family. This is, of course, advisiihle if co\y.s anM goats can 
Ih? kept under sanitary conditions, but only the very ruh are able to tlo this 
in cities, since there must be yards large enough to secure sulbcient ventilation 
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and exercise for the animals. The constant (ontinement of a i*o/' or goat in 
the stall or the stal)lc cannot l>c regarded in any '^ense as an ideal ((itulitioti for ^ 
the production of pure milk, , ^ 

The Straus Home Pasteurizer,— A 'simple metluxl for home, jjasteuri- 
zation which can l)e practiced where c*t}>su|)tTvision fails has J)een dev’sed 
by Straus. The apparatus is shetwn in tho accompan>ing illustration. 
The directions for u.sing this pasteurizer are as follows: 
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‘ r. Use only frtsb, filtered milk, whicti Jias been kept cold, andjproi . , ^ 

follows: 

2. Set the bottles, after they have been thoitughly cleaned, in the trav, ;;/j 

them to the neck, and pul on the corks or patent stoppers. 

^3. The is then placed on a waxien surface (table or floor) and fljied 
to the three sup[)orls (in the f)<>t) with boiling water. 

4. Place tray, with the filled bottles, in the |K)t so that the bottom of the 
tray rests on the three sufijxirts, and jiut cover on quickly. 

5. After the bottles have been warmed up by the steam for five minutes, 
remove the cover quickly, and turn the tray so that it drops into the water. 
The cover is to lie ])ut on again immediately. This manipulation is to be 
made very quickly, so that as little steam as prissible can esc'ape. Thus it 
remains for twenty-five minute.s. 

6. Now take the tiay out of the water and cool the bottles with cold water 
and icg as quickly as possible, and keep them at this low tem|)erMure till used. 

7. Before use, warm the milk— in the bottles— to bloorl heat. Never pour 

it into another vessel. * t 

8. The milk mu.st not be used for children later than twenty-four hours 
after pasteurizati^in. Never u%c remnants. 

9. The advantages of pasteurization over other .systems, such as sterilization 
or boiling, consists iu the l(>wcr degree of heat ap))licd, which is sutheient to 
kill all noxious germs, while Ihc nourishing quality and good taste of the milk 
are retained. * 

!■ • 

Views of Nathan Straus on Pasteurization.— Mr. Straus has dcNoted 
much time and money to improving the quality of city shipped milk and 
has established many municipar pasteurizing plants. In a paper prepared 
for the Seventh International Congress of Applied Chemistry he says: 

An ^f)och in life saving is marked by the assembling in I^ondon of the 
Seventh International ( ongress of Applied Chemistry, for the workers in 
that branch ofVhemistry which has to do with the purity of foods have won 
the right to celebrate the triumph of Kheir science over commercial greed. 

9)1^41 ^ ^ ^ ^ ife i|c i|( 

But my interest in the scienre of 4j>plied chemistry is due to the aid given 
me by your profession in my life work of saving the lives of babies. 

For eighteen years 1 have (ione what one man could do to stop the slaughter 
of children.* In ^892 I, was convinced that infected milk was respcnsible for 
the ^excessive infantile death-j;itcs and for the persistence of tubercubsis 
^ among human l)cings. 

^rthwith I proceeded to put pasteurized milk within the reach of the 
children of New York city. Instanf was the response in decreased mortality, 
and conclusive was the demonstration obtained by feeding the city waifs on 
Rarfdall’s Isfand with pasteurized ihilk, resulting in the reduetbn of the death* 
rate from 44 ]»itent to iq.S’percent. Therefojre I proceeded to urge both in 
America and in Europe the adoption of pasteurization as a practical means 



543 


VIEWS OT^NA^HAN STRAUS OK PASIEIRMATION. 

• 

of killing Jli^hogenic germs in milk and saving children from <«scase and death, 
doing wha^ I coukl to facilitate* the putting of such milk at the disposal of 
mothers. « 

Instantly my work was bitterly o|)|x>sed. In those <lays I lould only |xnnl 
♦o the babies f^ upon pasteurized milk to prove that*l was right. Objectiims 
to pasteurization multiplied, basc<l entirely u|H)n ignorance, or hostility at 
the idea of a mere layman teaching how to save lives. 

However, throughout all these yciU's, with no pur}H)sc l)ul to save lives, I 
was compelled to l>e on the defensive, and the erftension of the benefits of 
pasteurization was hindered everywhere by the noisy clamor of those who 
did not know and who would not lx‘lie\c, • 

Such was the condition when applied chemistry stepixd in to determine 
scientifically the value of pasteurization and the true weight of the objections 
shoutecl from the houset()j)s by its f<x*s. , 

I .sbbmitted, with perfect franknc.ss, to the Public Health Service c)f the 
United States in IQ07, every objection that I had ever heard raised .Igainst 
pasteurization, every alleged disadvantage, every crity ism, and I asked noth- 
ing but that each of these objections should l>c carefully considered, and that a 
true sc ientific verdict should \>e rendered. 

The result was given to the jiublic last year in the famous H>gienic Labor- 
atory Bulletin No. 41, “Milk and its Relation to (he Public Health,” which was 
a complete and thorough vindication of pasteurization, i)roving scientifically 
that the heat necessary to kill the germs of disea.se^d<H*s not imi^ir the ferments 
necessary to digestion, does not deteriorate the quality of (he milk or les.sen its 
fcK)d value, does not alter its chemical or i^hy.sical qualities, and does prevent 
much sickness and save many lives. 

In short, the cxfxrts working'in the investigation of the milk jxoblem ex- 
perimentally demonstrated the sc ientific correctness of pasteurization as the 
practical methcxl of making milk .safe fcKxlt confirming my practic al exjXTience 
of eighteen years in t\wo hemispheres, anci 1 take this c)p|K)rl unity to expres!?^ 
my sen.se of the obligaticm that humanity thus owes to af)plieci chemistr\ for 
sweeping away the crude errors and noisy ignorance that has so long protected 
the pathogenic germs in milk and thus enabled them to spread disease and 
death broadcast. 

The importance of this addition tc? the sum of human knowledge ^an l>e 
appreciated only by one who has trie*! to .stand Ixlvvcen chVase aycl the ])abies 
and to shield them from untimely death. • • 

When the results of this American investigation are ]>rojx*rly gra.sjxd by the 
medical profession and by the officers ^harj^i with ])rotec lion c>f the health 
of nations and communities, it Will be held to tx a crime to sMl piilk*unless it 
has been prcxJuced under sanitary conditions«from tufxrculin-t^tecl hejds, 
and delivered uncontaminated in .sterilized containers, or unless it -has been* 
properly pasteiuized. * ^ ^ •** 

Hundreds of thousands of lives will be ^ved if this Congress will make a 
clear and emphatic declaration for past#urizatJf)n a.s the scientifically correct 
and practically efficient method of saving human beings from tuberculosis and 
other milk-borne infections. Insincerely hope thlit the great Influence of the 
International Congress of Applied Chemistry will be exerted in the cause of 
health and life and against disease and'de^^* 
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Comiiidrcial *Pft8t6urizAtioii of Milk. — The commcixiiu p^curi^aoon 
of milk has greater or less efficiency accorcfing to the care with* which it is 
practiced. B. -R. Rickards, formerly director mi the Boston Board of Health 
Laboratory, in a pafjer j:ead before the American Public ilealth Association, 
has called Attention to the tem{)eratures which are attained during the process 
of pasteurization. The temix;ratures observed by him varied from 140® to 
165® F., and the time of exposure to the highest temperatures varied from three 
to twenty minutes. It is stated by Rosenau that exposure for two minutes at 
140® F. is sufficient to kill most of the fjathogenic bacteria producing diph- 
theria, typhoid, and dysentery, \;ut at least twenty minutes at 140® are neces- 
sary to kill the tulierculosis germ. 

As to the efficiency of pasteurization of a commercial character, it is found 
by Rickards to vary from (>2.4 |)ercent to 98.9 percent. In other words, the 
jiercentage of orgaiisms present which are killed by the pasteurization 
varies,within the limits mentioned. 

Growth oj Or^'iinistns in Pasteurized Milk . — Attention is called, however, 
to the very great rapidity with which vrganisms increase in unpasteurized milk. 
For instance, in twenty-four hours at the temperature of the ice l)Ox the 
number of organisms in pasteurized milk increases 8400 percent, while the num- 
l>erof organisms in unpasteurized milk increases only 2100 i)ercent, showing 
four times as rapid ipi increase in the pasteurized as in the unpasteurized milk. 

Pasteurized milk keeps a*long time, but eventually acquires a strong cxlor 
and may reach ratlufr advanced stages of decom|)osition without turning sour, 
and this, of course, is an clement of danger. In almost every case rep<^rted by 
Rickards the pasteurized milk, although heavily loaded with bacteria, did not 
decomjK)se until after the unpakti^urizcd milk taken at the same time had 
curdled. It is evident that such milk, apparently svyeet, must l)e decidedly 
‘unfit for feeding'lnfants. 

Rehilts Obtained in Boston . — The conclusions reached by Rickards are pre- 
sented in the ‘i Medical Officer’’ of London for November 6, 1909, as follows: 

1. \ large amount of milk is ])asteurlked in Boston every day. Some of the 

milk oT one contractor is ppteurized in the country and is again pasteurized in 
Boston. • 

2. 'Fhe percentage of milk pasteurized is probably increasing. 

3. Some of this milk is <»f very high bacterial content. 

4. Bacteria will incrqi.sc’much faster irt pastewized than in unpasteurized milk. 

J. The pa^teurizarion of n^lk affects the microscopic estimate of bacteria 

•amf leuccvytes. 

Commercial pasteurization of milk without restriction puts a premium 
on dirty milk, since dirty and old milk, otherwise unsalable, can then be put 
on the market. . , 

f . Pasteifrized jnilk may w^ell rhean cooked dirt, cooked dung, and cooked 
bacterihl products; and the laboratory is powerless to detect it unless ap* 
parent to the naked eye. 
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8. Th<^<^mmercial pasteurization as at present praoticc(f in Ii<»ston pr< 4 }^ 
ably woulcVdestroy all disease-prtxlucing organisms, with the possible exception 
of the bacilli of tuberculosis. ,The latter would probably lx* killed in the ma* 
jority of instance.s« One machine only out of the three testwl would lx likely 
to destroy the latter. The toxins produced by these and by the putrefattive 
organisms in dirty milk would undoubtetlly cM'aix unharmed, qnd in many cases 
be capable of producing severe intestinal (lisiurbanies, es|H‘(ially in babies. 

9. A false sense of security is undoubt e<lly c«>n\eye<l by the term pasteuri/xd 
milk. The lack of security max lome from either imjxujxr pasteurization, the 
pasteurization of iraprojxrly handled milk,()r im|)royer ( are of pasteuiized milk. 

10. The unrestricted pasteurization <‘f impro)HTly kept, old, or dirty milk 

should lx prevented by regulations or ordinames prohiluting the pasteuriza- 
tion of milk containing over a certain sjxcilied number of bacteria jxr cubic 
centimeter, the bacterial limit being sc-t with due regard to hual conditions, 
csjxxially the di.stance from whicli the milk comes. .Such regulation she »uld, 
of course, lx coupled with a regulation forbidding the .sale of milk aUne the 
bactg-ial limit established. • 

11. I'he law should recjuire that milk heated above 140® T. should be marked 
heated or pasteurized milk. Pasteurized milk should not be s<)ld as fresh milk, 

• 

The pasteurization of milk in itself is probable not a harmful j)ro<(‘.ss. and 
is, |X*rhaj)s to a certain extent, a luaessitv under modern (ondilituis in large 
cities, but commercial [)asttiiri/.ation should be*< arrie<l on tinly uncier the most 
stringent sujxrvision. . 

Changes due to Superheating Milk.“.\ \v<irk on tlie hvgiene of infancy 
by Dr. Variot has just Ixen jxesc-uled to the l*Ven» h .Vtadc^m). 'I'he following 
remarks were made at the time of presc‘ntati<M b\ J*rof. (iautier: 

.\s a result of ol)S(‘rvations i)ase<l ujM>n several thousand voung infants, 
Variot as.scTts that the su{xrlieating.>f milk tr),a t<‘mjHTatureof loS'^to i 
(alM)ut 2,^0° F.) renders it more digestibI^ than even fresh milk. 'I'he (o\v‘s 
milk thus prepare(|giv(^ soft coagulations, easilv broken u{> ai^l rearlilv lending 
themselves to the action (»f digestion. .Mthough its long use presents uTtain 
disadvantages, esfxeially in [)rodueing (onsti]*ation and swelling of the ab- 
domen, cows’ milk thus sterilized is generallv Ixiter suited to jhe bringing up 
of infants than crude milk torresj>ondipg then io. It is » ertain that milk sujkt- 
hcated to this degree saves a multit^idc of < liildren unfortunately depnived of 
mother’s milk. 

Variot in this .statement takes no ar(ounk<»f the changes in tU* constitution 
of a milk due to heating and ll^ir |M)R.siblc effect ofi infant nutriticu^ 


CONTROL OF TI^F MILK SUPPLY. 

Sources of Pure Milk for Inf ants. —I'licrc arc two or three points that 
are of prime importance in the .selection*(»ffa dairy for prcK|uring»milk foi* in- 
fant feeding. In the fir.st place, it miftt lx Iocalc*tl in a country that pbxJures 
dairy cows of high grade and 'efficiency. By reason of natural advantages, 
36 
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such as the chardcter of the pasture and its continuity during the^assy sea- 
son, certain parts of the United States have Eeen found to 'be more suitable 
for the establishment of dairies than others. ■ 

The same ditTerence obtains in other ccninlries, and experience has shown 
that northern sections arc more suitable, as a rule, for dairying than those 
farther south; not only is the grass more abundant, more nutritious, and more 
persistent, but the cows arc less annoyed by flies and other insect pests, are 
kept in better health, and produce a higher grade of milk. Undoubtedly, the 
region (d Normandy is most famous for fhe character of the dairies and the 
dairy supplies which are tmxliited. 'I'he surroundings of the cow are of 
equal importance, and there must be |)lenly of shade in the pasture and an 
abundance of fresh water in order that the cow may produce a milk suitable 
for infant feeding. Not only should the environment of the cow be such as has 
been described, but tlie animal itself must be healthy and free from any disease, 
especiaJly tuberculosis. IVecjiient testing of the herds is neces.sary, in order 
to guard again.st this disease. The more the cow lives in the o}X!n, the le.ss is 
she subject to tuberculosis. Tor ini^tance, the climate of Normandy is so 
mild that the cows are not even stabled for milking. Experience has shown 
that high breeding, which meaps indoor breeding, usually renders an animal 
more subject to tuberculosis than an ordinary one would be. For instance, 
the highbred Jer.scy is*much more }>rone to tuberculosis than the native 
cows of the mountains or wofnllands. For this reason a grade cow or anv or- 
dinary (ow might bc*bctter .suited for the production of milk for infant feeding 
than a higher grade Jersey or other breed. When ]x)ssible, the milk for in- 
fants should be that of a herd rather than bf a single cow. The principal 
point, however, is to secure first'oj all c*ows free from disease, and then to 
keep them in such ideal quarters as to make infection practically imi)ossible. 

Control of M!lk Supply for Large Cities. — It is easy, 'as may l)e seen, to 
secure proper control of a milk supply for a farm or for a small village in the 
country, but when great units are considered, such as London, Paris, Berlin, 
or New York, the problem Wcomes extremely difficult. The keeping of 
cows within a city should ^certainly be ])h)hibited by law. It has been said 
that in si^mc congc'sled quarU‘rs of ^^wv York city cows have lieen found even 
on the third j^nd fourth tlcKirs of tenement-houses; these animals never see 
the sunlight^ or get a breath of fresh air from year to year. Whether this is 
an actual ccgiflition ormot, it illustrates the extreme of what should not happen. 

^ Che* COW’ without a pasture is not a suitable animal to furnish milk for an infant, 
no^natter where she may lie found. ^ 

The vory fondness of the farmer for his stock sometimes leads to injury. 
Stables whitih are^ so constructed ^s 1o exclude the air and thus remain very 
warm during the winter ara not as apt to result in healthy milk as the one 
which by means of numerous cracks or vents 'permits the free passage of air. 
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cold as il^jrtay be. Stables, therefore, should ainstructwl with as i>erfeLt 
ventilation as can Ik.* secured, even if st)me slight (listomfon should ari^* there- 
from for the anima] herself. A*co\v will naturally endure great extremes of tvm- 
fxrratureif she has not Ix^n inure(rt<» luxury by j>roftrti»)n during her growth. 

Certified Milk . — The ideal milk for use of infants in large cities i^s, undoubt- 
edly, the certified milk. Adults niay<lrink milk of a quality which would be 
almost fatal to an infant and .sulTer therefrom no a|»()recLible harm. 1 do not 
mean to convey the irlea that adults are not enlitle<ljo pure milk, but the j)oint 
which is to be accentuated is that impure milk may n<»l harm an adult seiioiisly 
and }et may kill an infant. If the <piantit\*of tertilied milk, therefore, is to 
be restriited, that which can Ik* obtained .should be de\oted to infant fc'eding. 
The munRipal aulh(>rities might well lake action along the.si* lines, rccjuiring 
infants to Ik* fed only with terlified milk in all cjuarters of the iit\. As this 
would bear heavily on the iH)or, it would be a wise* expenditure of the public 
funds to provide the difTereiue in price between the low grade milk* whit h 
the poor |H*rson otherwise.* would sc'c ure and the high gra<le milk whit h the law 
requires him t(» use. In other w<»r(b, if a poor man t an get milk of a low grade 
for six cents a (|uart, municipalities .should see to it that when infants are in 
the family a sulTicient quantity of certihetl mil+L .shotdd Ijc pro\idc‘tl, although 
the pricK* to be paid In' the poor family might not be grt‘ater than the six tents, 
the difTerence being made up frtun the mimic ipahreasurf. 'riuis there wt)uld 
Ik no direct giving of pure milk to the poor man’s child^ as he would still be 
required to j)ay the same amount whit h lu^was paving for the dangenuis milk. 
^^any cities have undertaken, through [lublic s])iritc*tl men and associations 
to supply milk of this character. .Notable aniong’tlieH* is the New York Milk 
('t>mmittee, organized ft)r the purpose of#si*t firing, if po.ssibic*, pure milk ft»r 
the }>cKjr thildren of N«w -^'ork. ^ 

Inadequacy oj Certified iUr’M*.— Act ording to .some aulhttrities the ide^i that 
all the ills due to imperfect milk may be remedied by a jiroper supervisitm of 
stables and dairies is not wholly warranted. Inhaiqulv jceffcct control is 
not often oljtained, and the chief objection to certilied milk < times. fr;;m the 
indifference of the producers.^ If the milk is in t liafge of a persoii enthusiasti- 
cally devoted to the j)rcKluc tmn of puretnilk, atul who has ample means to 
carry out his ideas, little is to Ik* feared. If^lmweves, certilietl mi4k is furnishe<l 
without adequate hygienic consol mifny t»f the |>rc^aqiions fchicii yc neces- 
sary* may be omitted and injury done lK*fore ilu- faull'is dis(o\>retl. .^t»me 
authorities even advi.se the pasteurizing <if cerlitied milk, but in this* case thc\’ 
do not take into c'onsideration the olqtcliyn.s which have been raised to ifich 
pasteurization. .According to some aut|joritic.sit tends to derange Nutrition, 
especially of the bone.s. Among those whc'havc opposed |)Qsteufization itiay 
be mentioned the Illinois .‘state Board of Health* which has*}K>intcd out the 
danger of the development of rickets in infants fed on such milk. 
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Influence of Aire Milk on the Dcath-rajtc.— Every one has/i<icognized 
the fact that pure milk, for infants especially, would diminish the death-rate, 
especially during the summer months, to a ^ery perceptible extent. This 
reduction has been practit ally worked ouf by Dr. Goler, of Rochester, who 
has for years been interested in the milk supply of that city. An illustration of 
the effect producecl by careful control of the milk supply is furnished in tabular 
form by Dr. (lolcr, in an article printed in the “Maryland Medical Journal’' 
in January, i(;o6. The de^th-rates in Jul;^ and August in Rochester are com- 
pared for a period of twenty years. 'I'he comparison is made for nine year 
i)criods, namely, from 1888 to i8(f6 and from i8(;7 to 1905, inclusive. 
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Concldiions.-rNo more stritinj; evidence of ihe eiTev.'t of the control of tlic 
food supply on infant monalh}’ could possibly Ix' jidven than these figures. 
While it is more than prol)al)Ie that a i)art of the con^tTvation of the infant. life 
is due to general improvements* in mcniicine and .sanitation, and not all to the 
milk supply, yet I think no one would deny that the latter is the dominant fac- 
tor in diminishing the death-rate, \\ hen one ionM<lers for a moment that the 
death-rate of children under the age of ti\e \ears lias been <liminidu*d hy 
nearly one-half in the dty of Rorhi'ster alone, umier the intlueine of .sanitary 
fo(xi, sanitary surrountlings, and progre.ssixe medidne, it is plain that it is 
almost criminal on the part of the rulers of* large cities ti) jicrmit the old .sys- 
tem of child slaughter to go on. It may lx thought that the death of an in- 
fant before it has any economic \alue is of .small important e. d'hi.s mavbea 
consoling doctrine when the case* i.s looked at .solely from the ptniii of utility, 
and n’ct even from this point the argument is faulty, ^t is true that a i hild 
under live yeans of age has no e(ont)mi( \alue, but th<‘re is an expemliiifie of an 
economic character in bearing and taring foi (hildrun imtler live } eats of age. 
The whole amount so investcnl i.s lt)st i>\ the death of the .luM. but vvhen 
we consider the higher motives and the importanteof .saving the t hild to the 
family, the sorrow of the parents, and the geituai tlejxe.ssing elTet t of «lisease 
and death, there is no ext use left for the authorities of munit ipalities who 
.still fxrmit the old death rate to tontinue, ^ * 

Under the inlluence of progressive medidne an<l tli^* advante of stiente, 
nearly all communities have ma«ie great* improvements in the tare of milk 
for infant u.scs, anti yet, jK*rhaos.cven in KtMhester ami othtT titles as well 
kept, still greater im[)rovements might be m:ule and the death rate still further 
lowered. There is every imentive to .slinitaiv sdente anti medital skill tt) 
develtip to the utsno.st*all the means vvhith man tan (t)mmind to protet t tl^* 
life of the human family in its most temler years, for if the infants «aia all lx 
saved, the average length of life of the human rate will Ik* immenselv int reastd, 
ev’en should the grown man not live kmger than he thxs ttxlav.* 


INVALIDS’. FOODS. 

Care of Food.~-.S|X(ial <are .shtntld W* exert isctl in (tinn(«tion with the 
keeping of infants’ and invalitis’ f<M>ds to avoitl thf* inissibifity td,tigerit>rati<jn 
and infection after the fotxl has reat hed the i^utse. What is tnA* of sanitary 
precautions respecting infants’ and invaluls’ ftKKls applies with ftjual ft>r<fe» 
to f(X)ds of all kind.s. • • *• 

Absorption oj Bad —Rultcr, yearn, anti milk esfxtially Should not 

be exposed to the odors of other ftKxl.s, as they alcsorb these t)dt>rs andliold 
them with tenacity, so that in consumption they give rise to unjdca.sant sen- 
sations of taste and smell 
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Care of the he Chest, —M all times, but, especially during h^weatlnr, 
the greatest care should l)c exercised that the cooler or ice chest is kept ijn a 
sanitary conditjon. In the construction of a cooJer of this hind it is advisable 
to have as few sharp corrilTS or other reeeptacies where impurities can congre- 
gate as possible.* Coolers made with curved joints and of glass or enameled 
materials, so as to prevent the abs(jrption of moisture or of objectionable 
organisms, are to be preferred. 

The cooler must alwayi^be kept scrupulously clean and this can best l)e 
done by removing the contents very frequently and thoroughly washing and 
Sterilizing the food receptades, artd in fact all parts of the ccxder. By scrub- 
bing with hot water and subse(|uently expo.sing the interior of the cooler, while 
still moist, to the fumc's of formaldehv<le or of burning sulphur complete 
sterilization and sweetening (►f the interior of the cooler can Ix' senured. Be- 
fore restoring the food* any fumes of sulphur or formaldehyde remaining should, 
of course, be removed by leaving the doors open for a ])roper time. 

Protvition from />/o7.-jlnfants’ and invalids’ foods, as well as others, should 
be carefully protected from dust, ancfwhen not in the cooler they should be 
well ('overc'd. ( J lass covers are prefcTable for this purpose, and })ermit the 
condition of the f(»od to be reacRly ascertained. .Sl^dves on which these foocis 
are kefH should be perfec|ly clean and .sanitary, and sterilized from time 
to time as direc ted fcfr the icc; c best. 

Contamination by Domestitatai Animats.- hoods should not be left where 
cats, dogs, or other animals of the4iouse caii rc'ach tliem. Often the family 
(log and cat are admitted to too intimate association both with the members 
of the lamilv and with the food s^ipplies, jend precautiems should be taken to 
prevent any contamination front thi.> source, l^rotection of fcxxls from rats 
I mice might a|so l)e mentionc'd in this connection. 

Danger from Flics and Mo.siputocs.-- 'VUc tly is the house |xst which is mc.st 
carefully to Ice watched. If the house* is ixar the stable, the plague of Hies is 
apt to Ice greatest, since they breed mcc.st ]crccfu.sely in manure hea])S. Since 
the discovery cef the activitic's of the mosquito in transmitting disease, greater 
attention li(is*been paid throughout the whole .eccuntry tcc the screening of 
dwellings in summer time, aftd this*.scr('ening of cccurse is mcerc effective in 
keeping out tlie tly than the moscjiuHcc. 'Phere is ncc excuse for the plague of 
flies whiclvf>r^'yails in m;jny*hccuseh<clcls, *It is Utter tcc exclude them by screen- 
ing t^an to kill them, 'in any nisinner, after they may have gained an entry; 
•blit if it isMiflicult to drive all the flies out of the .screened house, the u.se of 
fly-^per or a fly poison of some kinesis advisable tcc destroy those that remain. 
The fly is bne of the most common sot,'rces of fcxnl contamination, and should 
be rtgidlv excluded from the house, and especially from the kitchen. It is 
also believed to l>e a carrier of typhoid fever, .The mosquito in some local- 
ities is even a greater pest than the house-fly. The mcisquito breeds in stag- 
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nant wa^; in swamps and popds, in vessels of water kcpf alK)ut the liousc 
and barn, and even in cisterns and wells. If the breeding cannot be pre- 
vented, screening^is the nexf best remedx. 1'he mostpiito, although an in- 
tolerable jiest, is not so apt to coiflaminaie the food as the tl\ . 

SanUaiian in the Kitchen . — The kiti hen and the larder .should be kept 
clean and free fn)m organisms with a.^ miu h tare as the cooler. All utensils 
employed in the [treparation and lrans|>ortation of infants* and iiualids’ 
ffM)ds should be ab.solutely sterile and free fnun ^lirt and dii.st of e\erv kind. 
The kitchen which has an odor of stale huxl is not in a sanitary condition. 
Ventilation and cleanliness are the cardinal primiples on which the kitthen 
should l)e conducted. 

Classes of Invalids* Foods.— For coiuenieiite thest,' food^ may U' di- 
vnded into three classes: First, btods whidi are offered .simple for building 
up and restoring the strength of the bodv, without .s[^‘tifK reference to any 
particular disease; second, those which are intende<l for use* in |)«rti(ular 
diseases w'here the fotxl lias .some '^pe^ ifa relation to the tharaiitT of the 
disease; third, materials, ixThaps bar ily to U* < lassed a^ true foods, whii h 
in themselves contain but little nourishment, but which by means of rapidity 
of absorption or of jialatabiliiy are ust*d as stimuli in cases of extreme 
depression or inanition. 

Disordered Nutrition during Illness. I'suafly'onoof the first symptoms 
of illness is disordered nutrition. Lo-s of ap|)<“tiie is a s\mj)iom of almost 
every disc*a.se, and di.sordercsl digestion ayc'i.ds man' < f the ailments to which 
humanity is heir, other than those connected ejireeth with digc'sijon. In the 
treatment of many disea.scs, esfK'c iall\ th'-M‘ t.i a < lut nic chaiac ter. the prob- 
lem of nutrition is one of the most impcgtaift with \\hi*h the phxsician has to 
deal. .\11 jihysicians admit that medic ine and ph\si< al or electiic al tre atments 
do not cure. The surgeon’s knife .simph amputates and rermues the dise.i.sc*(l 
part, but nature must restore the tis^ue^ and reestablish normal conditions. 
When a disorderecl svstem is restored to hc-alih. it i^' clue to natural cause s, but 
these can be aided, ))romoie(1, and sfimulat<-<! bx leeitimale nmicslic-.s, elec trical 
treatment, and j)ro|KT nutrjtion. *Hence. food i^ as miu li a yart of matcTia 
medira a.s any drug. • • 

Toleration of Food.— There is the^wide>l .dixerc'c-nce ajTiong the sick 
in their toleration of focxl. Jn sorfie discMsc-s, c^^jkm lally’iubc'p ujosis, there 
may l>e but little difiieulty in ti*lerating they >rdinary*fcK»F. *!■ cjtber base.s, 
especially acute di.scasis of the .digestive organs, certain ordina#v forms 
fiKxl w'hich the patient relished wh§n jvell U*<<»me extrenu'ly object icitfablc 
to him in ill health. The ingestion of^ these /ocxls then prcnluces naus<-a and 
vomiting to such an extent that .scarcely tiny nourishment can l>c retained in 
the stomach. In .su^h case.s it^is the Tluiy of the physician tovndeavor by every 
known means to discover what the patient can tolerate. The patient’.s own 
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taste in this matter sometimes leads to a prop^ selection of the foc^, hut this 

cannot always be trusted ^ 

l)anger of Overfeeding.— In most cases care must be taken in the nutri- 
tion of invalids to avoid (fferfeedinft. In some instances, however, it is claimed 
by leading j)hysicians that overfeeding is advisable. This is especially true 
in a disease like tuberculosis. In diseases which arc accompanied by fever 
the waste of the body is always abnormally rapid. In fact, fever is only the 
result of accelerated (“onsurpption of tissue*^ in other words, energized katabo- 
lism. Usually the high temperature is secured at the expense of the tissues of 
the body and not of the ingested f )od. This explains the rapid wasting away 
in all diseases accompanied with a high fever. To check this waste it is neces- 
sary to stop the disease, and to regain health the lost tissues must be restored. 
The object of feeding, therefore, in the case of sickness is twofold: First, to 
supply the body with*as nuu h nourishment as possible to assist in checking 
the ])rogress of the disease by sparing the body tissues, and, second, to rebuild 
the tissues which have bc^en torn down by the ravages of the disease. There 
is, however, a danger to be avoided in the case of an insatiable apj)etite follcw- 
ing heavy destruction <»f the body tissues as in ty})hc)id fever. Rupture of the 
intestinal walls and other trouWes may ensue if thp diet be too heavy or not 
fully cooked. 

Ordinary or NaturaF Foods. -It is e\ident that in the ca.se of invalids' 
foods the materials to be us<*(l are those ordinarily employed, and it is only nec- 
essary to modify them in their preiiaration and the relative j)roportic)n.s and 
quantities in w hie h they are used. Selec tion^^also .should be made of such foods 
as arc easily digestible, and tliis leads to tjje hrst of the more imjx)rtant con- 
siderations, namely, the administration of licjuid nourishment. Milk, of 
course, is mo.st frecjuently u.sed in such ca.ses, but tho preparation of other 
foods, so as to bring their .soluble c onstituents into a form suitable' for consump- 
tion, is highly important. In each case great care must l>c exercised in ad- 
mini.stering these [)reparations in small and often repeated quantities, in order 
to guarcl^ again.st injury. It is u.sually ddvisabfc to administer the juice of 
fruits in.stc'ad vf the fruits themselves. (Ireat bepefit frccjiiently results from 
the use of the juice of apfdes, 'grapes, <-*>r other fruits. When solid food is ad- 
ministered, it »liould be in, small (quantities and in a proj)cr .state of sub- 
division, prodqicedtmec luqnictdly or by cooking, ^sliich renders it easily suscef)ti- 
ble t(^ the action of the digestif' ferments. Sc>ftdK>ilccl eggs arc very useful 
jrf many cases of this kind, and .sour milk, either buttermilk or fermented 
* milH^nown as koumiss, is frequent l\\of ji,reat aid, being more readily tolerated, 
as a rule, than sweet milk or ejeam. 

While the pnrtiaU^r wholly digested fi^>ds are of value in sustaining life and 
bridging over brief f)criods of Illness, the} ' should not be given to a patient any 
longer than necessary, as the healthy organism is better nourishpH bv n fru^ 
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in its natAkl undigested state tivwJ by a digested ftKHl. Further, it is well to 
give invalids a food that has been digested by natural means, that is by enz> ms, 
rather than one ini^hich the cleavage was brought alH)ut by artiticial means, 
the latter appearing to difTer somewhat in eharac ter ■from the former and the 
results to be less bcnefieial. 

It is also imix)rtant to select bxHls for invaliils and infants whicli ha\e a 
neutral or alkaline ash, as ftKxls with an ash jHjssessing an at id reatlion are a 
constant source of drain on the available alkah t>f th^ Ixuly, loading to an ext re 
tion of stKlium, |K)tash, and ammonia and i)erhaps other available free alkali 
in combination with the acid elements of tlft* ash. 'I'he ill elTetls lA feeding 
corn and other ftScxIs with an acid ash has lurn dcmon.sirated in the cast' of 
animals by sexeral investigators. 

Foods as a Cause of Disease. - 'I'hat .sttme ftxxls are the direil laiise of 
certain disease's, a.s well as ]»redis[M)sing tau.ses in huiuir^tls of other instant e‘<, 
is a well knt>wn fact. One f)f the most familiar illiistratitms t)f this fat*! is ihc 
case of st'urvy, a disease whith is due [)rintipally to]he ctmtimied and extlu- 
sive u.sc of cured footls, especially meat.^. 'I'lie tli.sease is remt»vt‘(l onl) when 
the cau.se of its jmKliu tit)n ceases tt» exist, and fresh \egetables and fruits, 
particularly oranges, lemons, and grapefruit, ftfini at least a pari of the dit'lary. 

Another mysterious disease whith has long j>ii/.zle<l metlital men is beri- 
l)eri, which occurs principally in rite eating countrres. * Kxttnsixe Investiga- 
tions made as to the cause of this discast' ha^e inditaletl that it was st'en in its 
greatest virulence among st)ldierss anti cs|>et lally .sai!t)rs, tonlined almost ex- 
clusively to a diet of rite. In otluT wortls, bori beri holds the same r(‘Iation 
apparently to rice a.s .st ur\ y holds to t ured meats One t)f the mi>st interesting 
of the modern dexclopmcnts, howexer, in the case of beri Ijeri is seen in the 
fact that it is now Ix'lieved to Ix' causctl but ranlv bv natural rite, but rather 
by rice which has lx*en |xdished. Pt)lishing rice is a ])rotess wherebv its outer 
coat is largely rcmt)vcd, and together with it the layer of phosphate cells 
found immediately Ix'neath the external t<»vering. Ja|)an lu»s sucu*e<ied in 
Stamping out bcri-lxjri from her na\y by an improved dietary, whilejn Ja\a 
the Dutch physicians have te}x>rted that a mixture of oth<T fwods with ri(e 
has vastly reduced the prevalence of thi.sflisease.* Further than this, the Dult h 
physicians have found that when rice w as taten unhulled, namoly, unj)oli.shHl, 
the proportion of cases among •he^solfliers wius onl\*onp in tew lhjy.is^nd, while, 
on the other hand, if the outer covering w’as t^nlirely rt-moved tlR* profKuiion 
was one to thirty-nine. It is evident from this that one mcthfKl c>f*prcventirtlg, 
the introduction of beri-lx?ri into this^ountrj', where the (onsumi)tion of5*icc 
is largely increasing, would lx? to forbiji the imfX)rtation of rice ^hich had 
l)een polished or treated in this or a -similar manner, and forbid inter- 
state commerce in such rice ,as having undergone a treatment whu h may 
render it injurious to health. 
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The following* rcsoJuthn was passed by tjfe Biennia:! Congresal^if the i ar 
Eastern Association of Tropical Medicine, held at Manila, March 5 to 14, 
19 ?o; 

EesoM,‘ That in tut* opinion 01 inis association suflicient evidence has 
now been [iroduccd in supptirt of the view that lieri-beri is associated with the 
continuous consumption of white (polished) rice as the staple article of diet, 
and the association accordinj^ly desires to bring this matter to the notice of the 
various (jovernments concerned. ^ 

Sour Milk and Longevity .-^Many and extravagant claims have l)een 
made res{>ecting the virtues of sour milk in the ])rolonging of life. It is claimed 
that the ferments whith produce the acidity of milk arc not only harmless in 
themselves, but are highly militant and eager to undertake a campaign of ex- 
termination against tfle pathogenic bacteria of the intestines. That s< 3 ui»-milk 
is whoksome and palatable there is no manner of doubt. It is an item of 
nutrition of considerably importance, especially on the farm where the old- 
fashioned metho(^of making butter still prevails. 

Misleading conclusions have been drawn from the studies of many investiga- 
tors, especially of Metchnikoff* rcsj)ecting the virtues of sour milk, and the 
most extravagant claims arc made respecting its ability to prolong life. Even 
if this faculty of soimmAk were a|)parent, it is entirely too soon after its dis- 
covery and promulgation to base any experimental conclusions uf)on it. It 
requires, of course, more than eight vfcars to determine whether or not sour milk 
will prolong life. 'I'he fact that ])eoplc wh^) consume sour milk live to a ripe 
ol<l age is of no conse(juencc\ since a greyl man}’ who do not drink it do the 
same. The only \ aluablc cxqH'riihenfed evklence would l>c to begin with a colony 
of infants, nourished in the ordinary way, both during infancy and when 
grown,^ and amjthcr colony of a similar number, nourished in the usual w’ay 
and afterw'ard fed constantly and largely on a sour milk diet. The determina- 
tion of the respective lengths of life of the two groups, not of individuals thereof, 
might fmally be considered as a demonstration of the value or lack of value 
of a sour millj tlict to proKwig life. IKit whatevpr the real merits of the case 
may Ije, there is no doubt of the grtfat interest in the matter at the present 
time. 0 , , 

Some of tj^e s#tir mijks*which have heen If>ng known have already l>een 
spokhn of, such as kolimiss an^l kephir, and there are many others. These 
.terms are usually the names of sour milk in ; he several countries in w'hich they 
hav^been largely used. Irately thero- has been dLscovered an organism, 
Bacillus BulgariruSf w hich is sjyid to l^ave peculiarly developed the properties 
of S(furing mMk, It is claimed also *t hat the Bulgarian bacillus, so called, does 
not procfuce alcohol, nor any ftther injurious sul^stances w hich too often attend 
ordinary yeast and bacterial fermentation. Further, it is claimed that this 
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bacillus no action upon the albuminoids cjf the milk nt>r the fats. If all 
of these assumptions are true, then it is certain that the Bacillus fiu^f^aruus 
will prove one oj the most \iseful agents for souring milk yet disrovernl, 
es|)ecialJy if it can be acclimaicfl fo the digestive tmU. In this case it might 
prove of great l)enefil in the \Nay of arresting jH'rniiious fermentations and put- 
refractions. In point of fait, all kinds of bacterial flora flourish in milk, and 
it is rather diflficull to cultivate one at the ex|Hmse (if the others unless it l>e 
one of such a vigorous life as to jirailically jireil^de tlie growth of other less 
fortunately endowed organisms. 

Pre|)arations of this bacillus arc now olTerrd, with the assurance of the purity 
of the cultures and the activity of the ferments. The HiuUlus Bul^nruus is 
said to prcKluce lactic aiid, not only from milk sugar, but also from ordinary 
sugars, such as cane sugar, maltose, levulose, and dextro.se. For this rcLUson 
the cultures of the bacillus can l>e made not only in Aiilk, l)ut in xegetablc 
broths or other prejiarations w hie h contain sugars on whit li the\ ( an ai4. 

.Already many certitkates are found in the public press and in adxertising 
literature of the virtues of sour milk •spec iall\ ])repared by some particular 
process like that descriljed for prejiaralion of the B(uWu\ Hulj^aruus, Nat« 
urally, as in other cases of the same kind, thef<‘ certiluates must be considen‘d 
now ^rano salts. For instance, in Kuigaria, \vhere this l)a<illus flourishes and 
where sour milk is used in large quantitic's, it is stall'd •in some of this adver- 
tising literature that centenarians are extrc'mely common, some of whom are 
said to have lived chietlv on a, milk d^M. An example of one case*, Marie 
Prion, who dicvl in at the ag^‘ ctf one hundri'd and liflv eight wars, shows 
that she lived for the last ten \ears of her life*enlirel} on cheew and goat’s 
milk. This, however, would not prove piufli, as it ap|K*ars she lived for one 
hundred and forty-eight years on an ordina.rv diet and thus had already es- 
tablished a reputation for longevity. It is doubt less true that many |>c*oj)le wlio 
have lived to extreme old age have us<*d milk largely as a diet, and sour milk 
at that. On the other hand, it is ]>erfectl\ certain that man\ *»ther |»eople who 
have used milk and .sour milk^c hiefl^f as a diet have dicMl e.ulv in life 

One of the mo.st interesting of tlTese surprising 

• 

In the village of .Sba, in the district of (iori, there i.s an old Ossete woman, 
Thense .Abalva, whose age is supf> 9 sed to U* alnnil one buncired and eighty 
years. Thi.s woman is still qTiitt capable and l(M)ks jtftcT her hi>fisc4iold ejuties 
and sews. Although she is l)ent, she walks l>ml> enough. ^J'Ik1i>c‘ has never 
taken alcoholic liquors. .She rise« early in the morning, and her l•hief hKxPi^ 
barley bread and buttermilk, taken aiter^he < burning of the c ream. 

There are perhaps other factors liesfde^ the buttermilk yvhicli»have coitrib- 
uted to the extreme age of this ofd w'oman; •her abstinence from'alcoholic 
beverages and the use of l>arley bread ought not t<> left out of consideration. 
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Another one o} these instances of long due to sour milk *i^ds much 
like the advertisement of a certain whiskey. It is as foUows: “Mrs. 
Jeryiy Read, an American, lias written to me that her father, eighty-four 
years old, owes his healfh to the curdled* milk which he has taken for the 
last forty years.”. 

These instances are taken from the works of Metchnikoff and hence ha\e 
received much greater vogue than they otherwise would have done. This 
authority, however, realize:^ that a great nyiny other factors besides sour milk 
tend to promote health and prolong life. He says: 

< 

If it be true that our precocious and unhappy old age is due to poisoning of 
the tissues (the greater part of the poisoning ct)ming from the large intestine, 
inhaliited by numlierless microlK^s), it is clear that agents which arrest in- 
testinal })ut refaction must at the same lime post])one and ameliorate old age. 
"J'his theoretical view*is tonfirmed by the collection of fatts regarding races 
which Ifve chiefly on sour milk, and amongst which great ages are common. 
How’ei’cr, in a question .so important, the theory must be tested by direct ob- 
servations. I'or this pur^xKSc* the nunjerous infirmaries for old people should 
lie taken advantage of, and systematic investigations should be made on the 
relation of intestinal microljcs to precocious old age, and on the influence of 
diets which prevent intestinal plilrefaction in prolonging life and maintaining 
the forces of the body. It can/)nly be in the future, near or remote, that we 
shall obtain exad infvnmitron upon w hat is one*of the chief problems of hu- 
manity. ‘ 

In the meantime, those who wish ,to ])re.serve their intelligence as long 
po.ssible and to make thefr cycle of life as tonTjdetc and as normal as is pos'-- jle 
under present conditions, mu.st depend op general sobriety and on i.abits 
conforming to the rules of rational hygiene^. 

• 

From the above it will lie seep that after all Metchnikoff is not yet willing 
to say that the consumption of sour milk is the sole or even the chief factor in 
the jirolongation of life. 

Advertisiftf!; Ulaims.r -It is unfortunate that .scheming manufacturers have 
taken advantage of this jM)S.sibility witholit waiting for any convincing dem- 
onstration an^ are offering Jo the public w'hat are said to be pure cultures of 
the Bacillus Bul^i^aricus, with ‘lists of»<liseases in which its use is efficacious. 
For instance, the following^disease§, among others, are said to yield to the 
treatment of ^this*l)acillus: •• Eczema an<^ all (diseases of the skin, diarrhea, 
dyspepsia, dysentery, typhoid ^ver, sick headaches, all complaints of the 
Jircr, malawa in all of its forms, dialietes, fright’s disease and other diseases 
' of (he kidneys, rheumatism, gout, ^cleiosis, atheroma, senility, all diseases 
due to uric acid, all kinds of gastro-intestinal disturbances. All statements 
simikir to those abyve can only seiAe to bring the whole subject of the use 
of sour milk into* deseiw'crl contempt. 

As the pure culture of the bacillus is not at all pleasant to the taste, it is 



557 


PRESERVATIVES IN’ KRUIT JCICeI. 

recomnieg<led that it be administered by masking it with# sterilized ^^ate^ 
carbonated or plain, a little sugjfr, or any saccharine or (»ther sirup, \\ith some 
powdered cinnamon, or crumljs of dry black bread, such as j)umjH.*rnii kle; 
in other words, suSic vehicle l(» mask its acidity and ^inpleasant taste. 

Summary,— li would lx* quite out of place in a work of this kind to either 
recommend any proi)rietary focMl or sjKuiahy, or to sa\ an\ihing ilerogai.)rv 
thereto, and therefore I am considering onl\ the general primi|»Ie and not an\ 
j)arti(.ular preparation. The summary of the present tondiiion of the .sour 
milk agitation, it seems to me, is tllis. Sour milk Tias from immemorial times 
been used and appreciated by man. It is, doubtle.ss, a whtdesome, palatable, 
and nutritious form of milk diet. Sour milk uin c\eti be toltTaled when .sweet 
milk is extremely nauseating and objectionable and in .siu h ca.sc's of deranged 
nutrition its admini.slration is highly adcisable. 1'hat it ads in an\ s|)e(iljc 
way in j»rotecting the Uxly against the dangers of intc^^tinal j)utrc‘fadion re- 
mains to* be proved. It may do .so in a general wa\, as does an\ goyd hnid 
which is palatable and easily digestcsi. To this oxtemt its uiilitc cannot l e 
denied. That it will ha\e any general .specilic etTect^in prolonging human life 
is a matter which is wholly spec ulatice. It mac be said that caie in tlie .selec - 
tion of foods, so that they may be all of the b^'st and purest and fresh<‘st, will 
doui)tle.ss tend to prolong* life. Milk is one <»l the most important of human 
f(»ods, and hence its jjresentat'on in the m<»st ]>alat;fble and digcxstible manner is 
of the highest consequence, and when .so prc‘scMfted, it will, doubtless, tc-nd to 
prolong life. It is, howecer, entireh be)< nd the scoj>e of ftur jeresent knowledge 
to atVirm that sour milk, as sue h, is a pr< dec tion .igainst premature* death 

Preservatives in Fruit juiefes. fiui’^june'' are us<*d cjuitc' exten- 
sively, espec ially grajM? juice, for invalids, thcif<»llowing .statement made in the 
“Zeitschrift fur dlTentliche (’hemie,” bebruarc 15, in regard ttdhe ac tion 
taken in Saxony •forbidding the use of preser\ati\c*s in sdc h products is rtf 
interest : • 

From the point of \icvv of the nutrition nf the ]H*ople and tiv control of fcxxl 
prcKlucts, weighty suspicions^ are ai»>usc‘d against the use* of presc‘r\ing ma- 
tc^rials in the fcxKl industry, with tlfe exception of akohol, as reiommt^nckxl by 
the Chamlier of Commerce c^f Dresden on the thifcl of .So|>teml»fT. \uo<); even 
if the use is restricted, as suggested by ftie ( hafnUT of (’ommc rc c, im|>orlant 
objections arc raised to this practice. .Scicyicc* d<teiii not ]m).ssc*ss ‘nithc ient ex|H.r- 
ience and exqxrimcntal data ccji a single substaiuc'Mo be ablt^to sjate definiic-ly 
the amount per hundredweightVhich would U* non^injuriou^ ^n^ thewfore 
allow^able. Further, after allowing a dcsignifteci prescTvatice to l)e acWcfd |o 
fruit juices, the same w'ould hav^ to lx allowed for all foods on the market. 
The result would lx a flcxxling of tlfe rrtarkets with all sori.s of ])reparSttons 
which had Ixen preserved in like m^ner tvs the fruit juices, hfr insiancxj, 
milk, beer, butter, and preserves of all kfhds. \ public ^statement as t« the 
oon-injuriousness of x milligrams of* salicylic aoid or Ixxic acid in frtiit juices 
would therefore entail the general use of these bodies in foods and condiments. 
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This, However, would be lamentable from the standpoint of the interests of 
human health, and also from the standpoint \)f honest trade. Fuiiher, there 
would be an encroachment on the food control^ as has been suggested by the 
Chamber of Commerce, which would not Ix? reconcilabler»with the imf)erial 
prohibition of the addition of salicylic acid, ‘boric acid, l)enzoic acid, and formic 
acid to wine, or even to drinks containing wine, and of salicylic acid and its 
cf)miK)unds to meats. The Minister of the Interior, therefore, does not find 
himself in position to take a step which would ])ermil the introduction of the 
above-mentioned preserving substances into the food industry, all the less so 
because to the makers of t^^e fresh fruit jyiccs there is a choice between pas- 
teurization and the addition of alcohol, processes which up to the present time 
have been demonstrated as usefyl in the ])reservation of these foods. The 
fear that the high price of alcohol would make its use in the manufacture of 
fruit juices im[)ossii)le in the future, the Minister of the Interior, in view of the 
price of the production of the spirit, cannot share. 


FOODS USFl) AS DRUCiS. 

Medicinal Foods.— 'I^iere is a larj^e class of foods which are intended for 
the use of infants And invalids, which partake more of the nature of a medicine 
than of a food, to which the tenji “ medicinal ffHxls” is applied. Most of them 
are liquid or sc'mi-liquid in form, and some are saicl to be predigested. They 
are, therefore, solutions twhich contain as theit essential con.stituents small 
amounts of food sub.stance.s, ton.si.sting chiefly of protein and carbohydrates, 
containing no, or verf little fat, and iisuallv i)reserved from decav bv the use 
of alcohol or glycerol. The proteins ha\e been converted into .soluble ma- 
terial, that is, peptones or proteo.ses, by mean.^ of enzymic or chemical action. 
The carbohydrate constituent of^hese foSnis is either lactose or sucrose or 
starch which has likewise been converted into a soluble f()rm, either by diastatic 
action or by an add. Sometimes proteins may be conNcrtcd into soluble forms 
by me<tns of the action of acids, alkalies, or superheated steam, or all three 
combined. These and similar products are not, however, suitable for medicinal 
f(X)ds, that is, for the nourishment of th(#se whose digestive and assimilative 
fKiwers have been so weakened by reason (if disease that it is not possible any 
longer to nourish thc^ with tjie usuaj^ foods. Fo<)ds that have l^een rendered 
soluble by means of chemi( al^and physical means are regarded by many phy- 
sicians as to.xic or least di^gerous'as nutritive agents. 

These fdKft*have a Y.^ying composition, the ])rotein in them ranging from 
lep than 0.^5 percent to more than 6 percent: the carbohydrates also range 
ctronj al)Out 0.5 percent to more than 15 jjercent, and the alcohol content varies 
from 12 to^ IQ percent by weight, wfiile the percentage by volume, of course, 
would be’ considerably greater. *As J)ebre stated, some of these foods contain 
large quantities of.glycerol, usqd as the preserving agent instead of alcohol. 

The Value oj Medicinal Foods . — The value df medicinal foods depends on 
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the proteijf.^^d carbohydrate Ixxlies containeci therein. C;l\#erol (Idcs not, 
far as known at present, possess ^ny rea)gnized food value, although there is a 
numlxT of experiments on rev)rd to indicate that it inlluemes metalKilism. 
The food value of*flic alcohol conlavied in these* mixtyres is of doul)tlul nature. 
While it is true that in a state of health a man is able to oxidize a txmsiderable 
<^iiantit\ of ahohc-l, estimated 1 )\ some at as much as llrriT ounces ni absiiluie 
alcohol |jer day, the ability to do this in times of extreme depression and weak- 
ness is doubtful. The alcohol, therefore, may ait in a ii»xii manner rather 
than as a fiKxl. Hence it mu.st Unadmitted that the jxeNence of alcohol in 
such cases is to U l(K)ked uixm as reprehen.sijjle, an<l this 1 (m) withoul denying 
that in a state of health it may have some food value. In point of fact, the 11*4" 
of alcohol as a remedial agent is by no means so generally (onsidi red to be 
effeitive as in former times. I'here is a large and growing si hool of dii-ti, ians, 
including many learned memlxTS of the medical profession. \sho »i('n\ i.i alio- 
hoi tfie therapeutic value which lieretofore has commonly bern assigju'^l to it. 
If, therefore, alcohol has neither therapeutic value nor can be assimilatc'd in 
the stages of depressed vitality in which mc'dicinal foods are rcMMled to, it 
can readily be seen that its jxcxsence is an unhiitigatc'd evil. In no case can 
alcohol act to build up the tissues, which is tlu^ c*lTe<t most desiivd in case.sof 
pronounced anemia and cmaciatUn. What value the* soluble protein and 
.soluble carbohydrate may have in sue h castes is,*theref4>re, likely to U* counter- 
balanced by the evil elTects of the alcohol jxesent.* 

Studies of Council on Pluirnuny and Chemistry, 'I'lfi* Council on Thar- 
macy and Chemistry of the .Vmerican .Mc'c^ical Assoc iation has made a studv 
of these foods, and has founci lllat some of tJiem posM.*ss less than one- 
sixth the nutritiv'e |K)vver of milk,v*hil(* th(•^iK“'t <»f them have a nourishing 
fwwer but little greater than that of milk’itself. 'I'he ('ouncil lias therefore, 
decided that no licjuid mcnlic inal, or so-callc^d pfedige^tecl fcMxf, sliould begivc'if 
consideration which contains less nutritive value, exc ludve cd alcoliol aifll glv- 
ccrol, than milk, and that at least one fourth of this value must be* in its nitro- 
genous constituents. -It shouk^be reryeml)ered that to scjv,iam the* c‘<juilibrium 
of a patient during a serious illness «aiid prevent a waste whic h threaten^ death, 
not less than two quarts of milk, having ji focKl v^afue of < atories, are rc*- 
quired [)cr day; to give a patient this amount of ^nourishment in the form uf 
the medicinal foods alone would reqiyrc tfie exhibyi^n of sw(h*a cjuanlilv of 
liquid as would keep the patienf in a state of continudqs int<»xi(*a][io'h, evon if 
it could be tolerated. If the small do.sc*s whfc h are usuallv pri*s^ribe 4 lU'ii 
given, the patient will lx*, undoubtedly, on a. starvation diet, ancj thus sutler 
great injury when his friends and even tile physician may think he, is being 
nourished. Plainly, the only use of thc%e fcxxfs, if they are to U* em|>loyed 
at all, is in connection with a diet of milk or other ordinary f(K>d. The t:ompo- 
sition of some of these mediciiihl foods is given further on. 
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MEAT PREPARATIONS. 

Meat Juices.— The juices of fresh meats, [repared in the home, are often 
(oUnd to I>c cAtremcly palatable and to hav|' some food valul*. The supposition 
that meat juices arc highly niitrilious is erroneous, but they are quickly di 
Rested and absorbed. -On account of the tendency of meat juices to decompose* 
it is advKsable in all cases, if at all |Mj.s.sibIe, to have them prepared immediatelv 
before using at the home. The quantity of juice which may Ixj pressed from 
meat is not very great, there are manf little presses on sale which can be 
utilized for this purpose*. If cold^pressed meat juice is not required, the meat 
may be warmed to a moderate tem|)erature before pressing; care should be 
exercised, however, not to a[)ply a temperature approaching the boiling imint 
of water, as this will ( oagulate some of the substanc es in solution. An excellent 
preparation is obtained by grinding the meat very finely, adding a little water, 
an<i al]()wing the preparation to warm gently on the stove below the boiling 
point before jires-sing. 

Conifucn till Meat Jui^s. — Many preparations of meat juices are found on 
the market in vailoiis forms. The chief olqection to them is that they must be 
preserved in some artificial way. 'Phe age of the jireparation and the character 
of the preservative oftem make such foods more Wirmful than heljtful. Pa.s- 
teurization or .sterilizaticiii I’s not .suilalile for tlje prescTvation of meat juicc« 
because of the coagula fornn'd by the high tem|)erature. A prepared meat 
juice will ]>robably prescTved eitluT by salt, ghcerin, akohol, or a chemical 
j)reservati\e which must nc'tessarifv be consumed with the juic'e itself. I 
think it will not lx* denied that all such mc^tli^uls of y^^eser^ati()n are injurious 
to an invalid. The cjuantity of^e presei*s’ative is often greater than the total 
nutritious substances of the juice, so fhat the jiatient dex's not get much nourish- 
ment but dex’S gc^ relatively larfe quantities of these preservatives in his focxl. 

lm[niritics of any kind in any foods are to be deprecated, but their addition 
to c^r (X'currence in foods of the sick, whose bodies are already depleted by 
reason of (lisea.se and abnormal condith^s, is c^Jiviously inexcusable. To tax 
the systi'm with the handling and excietio# of ingredients which serve no good 
purpose is ba*d enongh in ffie ease of health, but in illness, when the vitality 
is low and the organs alreadv overta.xed, it is a ease of “ whexver is not with me 
is against me^’; ^he disa.sfroiis efTbets ^are apt to lx swift and jxonounced, 
and.everx* pfexaution ^sliould lx taken to insure that all food materials used 
i^rc fiure and unadulterated. M'he use of chemical preservatives and other 
* haijtpful ingredients in invalids’ fcMxls is ])rainly criminal. In this connection 
attention js called to the action taken in Saxony in excluding preservatives 
froip fruit jiyces as already mehtioped. 

Meat Extracts*. — Meat e;[tracts are more numerous than meat juices. A 
meat extract is a liquid or semi-solid obtained'from meat, usually by heating 
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and generally with the additioikof water, thougli it may C made without. 
The average water content of ^le semi-soliil evtract is aiwul 25 iiercent. \’crv 
little nutrient mi«er is extracted ^from meat by hot water, but the eMraJi 
is pleasing to the taste, is rapidh assimilated, ancT in st»me cast's is hij^hlv 
desirable, es|)ecially in tiding over crises in which the botjy cloes not need a great 
tleal of nourishment, but must gel it (quickly. I'hey are also iistdul in lla\oring 
broths, etc. It is, of course, presumed that in the preparation of meal juiies 
healthy animals arc cm|)loyed, though it cannot 4 )C said that this is always 
the case. Sometimes animals wliich are not suitable for eating, and vtt not 
diseased, are used for the purjKise of making meat extraits. Old bullocks 
which are tix) tough for beef pur|)oses ha\e l>een used \ery extensivelv for 
this purjxise. 

Commercial extracts are generally prejiared by eva^iorating the water in 
w'hicti tlie beef for canning was heated, that is, they are a In-prodiut in the 
))re[)aration of canned lieef. * 

'File subject of meat extraits has been \ery e\ten^\ely studie<l In Jligeh^w 
and Cook, who have published the re^Mls of their investig.itions in bulletin 
No. 1 14 of the bureau of Chemistry, V. S. department of Agrii ullure. 'I'hc 
samples w-hich were examined by thesi' in\csfigatoi> were pun based jirior to 
the enactment of the Food and Itrugs Ait, ami, liiyne, te]>resi‘nt the iharacter 
of goods which were on the market at that time, , 'I he artalyses of the sanijiles 
W'cre submitted to the manufai lurers hfr an\ lommeyts whiih they (hose 
to make u[K)n them before publi<»ati<in. > 

Solid Meal Extracts. -'Fhere ari> some extracts of meat in which the liquid 
is e\aporatcd a[)parently to dryness, and thiv'uables the extrai t to l>e preserved 
with greater facility, and also diminishes >he cost 4ff trans|H)rtation. Although 
the products are iy a i^ilid state they are by n-D means dry, c'#ntaiiiing from 
to 26 [XTcent of moisture. In the solid meat extrat ts the mineral <’onstipjents, 
of course, are very much loncentrated. ThcNC consist of n»mmon N'llt together 
with the mineral constituents whic h arc jircsent in the extrac t, iV whii h may 1 )C 
added in the course of manufacture,* , 

For convenient study and inspection, bigelow ami r((ok,di\id(*meal c'ctrarts 
into four cla.sscs, i. c., solid meat extrai t-f tliiid meat extracts, meat juiies, and 
miscellaneous preparations. The analyse* of ihcsr dilTerenl c kisses arc given 
in the table further on. 

Substitutes jor Meat £.v/ri7r/5.— .\ttemptsha\ • U-en ma'le in the nfeparadon of 
infants’ and invalids’ fiKnls to substitute some less ex)>ensi\e materiM for mcjit 
extracts. The most promising substiftitcs whiih ha\c fx-en used are extTaits 
of yea.st, which are in some resj)ects siijiilar in lomjHisilion to those obtained 
from meat. Yeast extracts are jjrepared f)y exaporation in vai vium cix>l?ers, 
resembling the methcxl used in making meat extracts. In f Germany f)rcpara- 
tions have been found consisting of a dilutejjreparation c»f meat to w'hich a 
37 • * * 
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large amount of foreign protein, such as egg albumen, has been added. For 
many years yeast extracts have appeared on the market, especially in' German} , 
and have also been mixed with and used to adulterate meat extracts; their 
manufacture in the United States, however^ has not obtained any great vogue, 
although it h claimed that small quantities are now made. When the aqueous 
extract of yeast is eva]K)rated, especially in an open kettle, the color changes 
greatly and finely simulates that of meat extract. When the color is not deej) 
enough in such cases, the use of caramel is resorted to in order to secure the 
necessary tint. Care is taken not t{) allow*the evaporation to go too far, since 
otherwise bitter principles are formed, which in some respects resemble pep- 
tones, and which may be i)artially removed by washing with water and dilute 
ammonia. 

The (|uantity of nitrogenous constituents in yeast extracts is smaller than in 
meat extracts. Somc*authors claim that their stimulating effect on the diges- 
tion isrfibout equal in intensity, and as far as nutritive value is concerned, 
weight for weight of dry matter, there docs not ap[)ear to be very much differ- 
ence l)etween them. I'h^ principal (|jfference of a chemical nature between 
the yeast and the meat extract is found in the fact that the former contains no 
kreatin or kreatinin, wliile in tlje typical meat extracts from lo to 20 percent 
of the total nitrogen is in these ^forms. The xan|hin bases are also distributed 
differently in the.twp extracts. In m(at extracts xanthin and hypoxanthin 
predominate, while in the yefst extracts adenin and guanin are the principal 
constituents. * , 

Miscellaneous Extracts Intended for Invalids and Infants.— In 

the tables at the end of the cfiapter are found some miscellaneous comfK)unds 
which are intended for infants amf invalid?. Among these may be mentioned 
the albumosc and f)eptone powders, which arc divided into two classes: first, 
those formed by* the action of steam and acid on exhausted meat or other 
proteiil; and, second, powders pre])ared by chemically treating lean meat with 
hydrochloric acjd and |)epsin, by means of which all the fibrin, albumin, and 
gelatin are rendered soluble after l)eing ciigestedr in water at a temperature of 
blood hFat. These preparations may be ‘more nutritious than the ordinary 
meat extract, l)ut the' methodic of mal<^ng the mea\ soluble are such as to throw 
doubt on the wholesomenessi of the preparation. In fact it may be said that 
aside from the hi^me- made, meat jmces (?r meat extracts there would be little 
loss to invalql^ if the standard preparations ofi tfie market were withdrawn. 

^ t ExTract:\ from the crab and other crustaceans are also found, the crab ex- 
tra^^ l)eing quite common in Germany.^ In this country there is quite a large 
sale for cUm juice, which may, in some respects, be compared with crab ex- 
tract. Other extracts prepareef from ^sh, shrimps, clams, and anchovies are 
sometiirtes sold, but they are not of commercial importance. 

Classification . — These miscellaneous compou'hds may be grouped for study 
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according, to certain characteristics of composition. In the first class 
and Cook place extracts with high total kreatinin, approaching lo |ier«cnt, ami 
a total meat base^ontent of 4<fpercent of the total nitrogen. In these products 
the proteose and peptone nitrogen should include fwm 30 to 50 i)ercent of the 
total nitrogen present. In class two are placed those misiellanpous f)reparaii«»ns 
which have a proteose and peptone nitr<)gen content of a]K>ve 50 i)ercent of the 
total nitrogen. This class of Ixxlies is k»w in lx)th kreatinin anti meat bases. 
Class three includes preparations low in jxoteose and |x?ptt>nc nitrogen and in 
kreatinin, but high in meat bases, while in class huir are the extracts that arc 
high in insoluble and coagulable proteid. In the above statements the krea- 
tin is included with the kreatinin. 

In several of these preparations but a small amount of meat extractives or bases 
are found. The data show that kreatin and kreatinin were absent in several 
caseg, proving that the products in question were not mtulc by the evaf)oration 
of an infusion of meat, and in some cases the total nitrogen was le% than i 
percent. The stimulating effect of these compounds and the nutritive \alue 
of the nitrogenous bases are, of coiuisc, extremely small in all these lascs. 
In fact, all of these liquid meat products, as far as nutrition is concerned, as 
has already been stated, are of little value, but they probably have iiscxs in ex- 
treme cases of depression where a IcmjKjrary fjtimulating effect is necessary in 
order that the digestive organs may be enabled to readily *takc care of more 
nutritious ffX)ds. 

Addition of Gelatin to Meat^Extratft^. - It is doubtless true that the addi- 
tion of gelatin to meat extracts has been j^racticed more or less in the past, af 
pointed out by Bigelow and C(K)k. By this meads the manufac turer im reastxl 
and maintained a certain nitrogen contei^t, 1 )tJt supplied the niln)gen in a form 
lacking in stimulating effect and pnjbably to some extent in nutritive value. 
Certain compounds, namely, tyrosin and tryptophane, are not present in gela- 
tin, while they are found in true proteins. Celatin alone is said not to sup|K>rt 
life in spite of its relatively high nitrogen content, while a trye protein with a 
lower nitrogen content will. •Celatifi, however, must l)c accorded some value 
as a protein-sparer. The buyer of an extract containing gelatins is, fiowever, 
deprived of the characteristic es,sentiaU of a true meat extract, although the 
nitrogen content may be relatively high. ^In many cast's only small proj^or- 
tion of the added gelatin exist^ in the extract as such, as ft,was^r(m\erted by 
the gradual process of hydration intt) gelattjses anji gelatin f>(‘4)tones. • But 
although gelatin as such is somctipies added to meat extracts, mor« freTJUcnily, 
an extract prepared from bones to wkicl^.some meal clings (whit h nccesfi^rily * 
gives a product high in nitrogen due to the formation of gelatin from the I)<)ne) 
is mixed with straight meat extract, wliiclf contains little Of no gelatin. IJuch 
preparations as these lx)ne extracts ire sold as »cond and third graxlbs by the 
most reliable dealers. 
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Some gelatin may be formed in the preparation of a high-grade‘>xtract of 
meat, although with proper precautions there should be none |)resent. When n 
sufficient amount of gel^in is present, it is readily dete<^ed by the settinj^ 
qualities of •the extract after warming. The power of gelatinizing is onh 
possessed by unaltered gelatin; its dissociation products do not have this 
power. It is evident, therefore, that gelatin has no proper place in extracts 
of this kind, as it is totally different from them in its character and cannot be 
claimed to have the same Stimulating efFA't for tiding over periods of great 
prostration as have the meat cx^tracts. Bigelow and Cook conclude their 
studies with the following observations: 

It is commonly assumed that protcids, gelatinoids, and the simpler amids 
have very different nutritive values, and, while all authorities would agree in 
assigning the highest *value to the first of these, there is probably ;io small 
differenfe of opinion as to the order in which the second and third should be 
rated. In considering such a question, there should separately taken into 
account relative digestibflity or Sf)lubdity, capability of undergoing osmotic 
ab.sorption, and Oxidizability for the prorluction of energy. At present, no 
definite numerical statement of the relative nutritive values of nitrogenous 
iKxlies of these three classes cafl l)e made. It seems much to desired that 
more extended exi)eriments thjjn have so far been recorded should be made 
Uf)on living animajs ^s fer*as i)ossible upon human beings) to determine the 
utilization of both the gelatimnds and the simpler amids. The latter no doubt 
undergo oxidation to some extent in the animal body, and produce .some energ\' 
in con.sequenie. It is pfobablv iruf of these simpler amidic substances that 
much larger quantities than analysis exhibits as constituents of the food con- 
sumed, or than analysis detects among the residue of f(K)d rejected from the 
bcnly without having undergone complete oxidation, may he constantly formed 
among the earlier jmxlucts of the metalw)lism of the proteids, and afterward 
themselves un<lerJiCo further chartge into the simpler and more stable forms of 
carborwdioxid, water, and urea. 

In the animal body the amido acids are acted upon in two ways; that is, 
they are converlc'd into the corres}H)nding fixed acids or carlxmic acid is split 
off, leading to the formation of Brieger’stHiamins, or it is* possible for both of 
the.se pftKess<‘s to take place, l^sually the albumins are converted in the 
alimentary tra\'t by tiie four' proteolytic ferments (pepsin, trypsin, erepsin, and 
arginase) into primary crystalline dissociation products, namely, the amido 
acids, which apc absorl)ed inMiis foim. Whether a part of the albumin taken 
as finxl can yr caftnot l)e absorlred in the foriji of albumoses, peptones, and 
pefrtkls remj^uls to Ixj determined. • 

* Me«g preparations of tbe s(^rt*includeri in this report are largely used by the 
*slcle and the' young. Their use is recommeilded frequently by physicians who 
maj not have taken the trouble to aseert&in the true nutritive value of the prod- 
uct prescribed. It seems to be the general consensus of opinion among 
scientific inrestigaiors who have sftidied this question that the food value of 
these m^t extracts is rather limited, anchalthough they are a source of energy 
jto the body, they must not be kx)ked upon aPi representing in any notable 
degree the food value of the beef o^ other meat from which they are deriv^. 
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When prepared under the h^t ix)ssible conditions, a commercial meat extras t 
is, of nef^ity, in order that il^may not sfHiil, deprived of the greater part of 
the coagulable proteids, which constitute the chief nutritious eleme»ts of th(‘ 
juice. It is fair Jp state that many manufacturers make no chiim as to the l\K»d 
value of their pftparations, onl\fc a comparatively few making extravagant 
statements as to the nutritive value of these products. 

Preparations of this character are n<»t wholly valueless ini he sick riK>m. for 
they possess stimulating qualities, and in the kitchen they are useful on ;u - 
count of their flavoring properties. They are not, however, concentrated 
having, on the contrary, but comparati\ely little nutritive \alue. The meat 
juice prepared from fresh meat, in*the home or hospital, by nuiiinucd heating 
at a low temj^erature, is far sujXTior as a food to the commercial meat extracts 
and so-called meat juices. * 
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(From Bulletin No. ii.;, Bureau oj Chemistry.) 
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Nature of the Disease.- rhc*fe is 

OIK* <1 

li''(‘a''e < 

i)f quite < ominoii 

ifi ( urrence 


concerning which there is [>ra(ti(all> ^ unaniyiU} <>f opinion ^among mcditaJ 
men respecting the character of the diet li^^houKl heol*H-ned hy the jia- 
tient, namely, dialjetes. In^this (liH-a^e the mtJ[al)<»liMn«of tlie s\siem is so 
changed that the urine contains'a greater or less ijua'Vyitv of s»)?nr.* 1 h« sugar 
which is ftjund in the urine is not the ordinar) one, hut is deAtros<-. 4i4e pijw!- 
uct which arises from the completeyI^'ersi<*n of sianh h.\ means of ay.aidd# 
Dextrose also constitutes half of the prorluct pn^liaed hy inserting cane 
sugar with an acid or a ferment. r)crasionally levulosc', a ,s\igar identical 
with dextrose chemically, but different as to structure ftwrning tin* ])lane of 
♦The turn of insoluble ind coagulable proleids, proteoM-s, and [X‘plnnr*. 
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polarised ligfit to the left instead of the right), i^ found in the urine instead c f 
dextrose. Diabetes is regarded by most diagnosticians as peculiarly a disease 
of disordered metabolism, more so ev'cn than rheumatism or gout. The pres- 
ence of sugar in the urine is in itself a matter of consequeiede, inasmuch as it 
implies a disturbed metabolism, since normal urine does not usually contain 
even a trace of sugar. ^ Hence the [presence of any amount of this substance 
indicates a very serious disorder of nutrition or disease of the kidneys. In 
other words, the Ijody has lost the [xjwer of oxidizing sugar. Inasmuch as 
the sugar secreted is dextrose, it has been thought by physicians generally 
that to control the food in siuh a way as to diminish the quantity of material 
capable of forming dextrose woilhl be a rational treatment. A moment's 
thought will show that the ext lusion of food containing dextrose or dextrose- 
forming material may not at all be a remedy for the disease, although it may 
offer a probable way of contrt)lling to some extent the principal symptoms by 
very considerably dimmishing the (juantity of sugar excreted. 

Sourdhs of Sugar.— Von Noorden has noted that Sf)metimcs beer-drinking 
prcxluces sugar in urine, l|ut he was not .sure wiicther it was maltose or grape 
sugar. He has aho noted that there is often an apj)roximately propt)rtional 
relation between glycosuria on the one hand and decomposition of })rotein on 
the other. That sugar can be fdrmed from proteinHs shown by the following 
cxfieriment: « ‘ 

(a) ddiree days’ tliet with miuh meal and no carbohydrates gave 48.2, 56.7, 
57.1 grams of sugar in the urine. 

(b) 'rhroe days with vegetables gi^e 30.2,^11.9, 2.1 grams. 

(c) Five days of vegetables with 300 gnan;is of meat per day gave 7.8, 

22.8, 33.5, 36.7, 48.3 grams sugar , * 

(</) 'I’wo days’ diet of vegetables ahne gave 8. i grams and a trace of sugkr. 

Proteins may yiqld from 40 to portent of their own \< eight of glucose. 

\"hose w’hich are made up of amino at ids, e. casein, arc the ones to pro- 
duce sugar in the body. The transformation into sugar occurs when the organ- 
ism is in need of carbohydrates. Feetling alanin to a dialicjic patient caused a 
large jKTcentage of sugar to apj)ear in unlie. Feeding with casein is accom- 
panied w’ith tlv? most marUt‘d tlegrec of glycosuria, legumes (peas, lentils, 
beans) .standing next in this iJartimlal, while egg-albumen and the protein 
of cereals have the least p<»wa’-*‘of producing glycosuria. 

In severe^ cj^^es xvT dia^ietls it is suggested^ ttt forbid casein and h’mit the 
amouiTt of meat to Ik? caflen. Tlifre are even a few cases of diabetes in which 
UKlte sugar excreted than can lx? a^counk‘d for by the decomix>sition of 
carbcft^xlrates and meat, and therefore if is thought probable that the sugar 
comes from*the fat. Since by fiw the larger part of man’s food is of carbo- 
hydrate nature* it is difficult to entire\v eliminate ! hat class of foods from the 
diet. The greater (he intensity of diabetic disturbance, the greater the amount 
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of carboh^’drate that is excreted unused in the urine. Neverthcle^ nciirly all 
authoritiesvhgree that it is advisiible in the treatment of diabetes to exclude, 
in so far as possible, starch and sugar from the diet. • 

Duering has pftijxised a “rice” cure. The theory of using this very rich 
carbohydrate is based on the principle that to limit*lhe diet of carl)oh>tlraies 
to one particular kind is of as much imj)ortance as to exelufle caflK)hydrates 
completely. This idea, however, has not been generally accepted. 

In Lusk’s “Science of Nutrition” "it is stated that sugar must arise fmm 
either protein or fat. Pfluger claims that fat iAetal>oli.sm is the j>rin(ipal 
source of sugar in diabetes. It ha.s also been shown that protein breaks up 
into amino acids in the intestines, and that siuh auds when ingested arc 
equivalent in metabolism to protein itself, and may be (oiuerted into dextrose. 

Cause of Diabetes. — It is not to l)e inferred that the u.se of f(M)ds con- 
taining starch and sugar, from which dextrose is usually h)rmed. is in any 
sense th® cause of the disease. This cannot be the case*, because were it so, 
every individual would sutler from this troiil)le, .since .starch and sujjar con- 
stitute the principal weight of the dry foods of ^lan. Furtliermore, \’on 
Noorden shows that whole races, r. .i;., tlRcse in norlhern ( linvs and also numer- 
ous groups of animals, which u.se hardly any ( arbohydrates for fi«)d^c\crctc 
sugar in their urine. The.sc peo]»le and anilnals subsist almost entirely on 
animal f<x>d, and yet sugar ft being continually yrodiued and (ondiic (e<Uto 
the tissues. Nevertheless, the (ommon treatment * of •dijfln’tes is generally 
accompanied by the admini.stration of a diet in whuh^.stanh and sugar are 
excluded as completely as jM)Ssy)le. Tfec ])rin{ifktd .stanhy huHls are well 
known, namely, rice, potatoes, arvl the cereals. I'he non stanhy foods arc 
represented principally by meat o»- plant yuMluds in whiih the nitrt>genous 
elemint is largely developed, such as certain ])arts of wheat, ]>eas, and l>c‘nn.'>. 
But even the wheats tvhich are richest in gluten (ontain abvays miuh larger 
quantities of starch than they do of nitrogenous elements. If patients crave 
a sweetened focxl, ievulose may lx? used, or even .saccharin, whi^ h, as has Ixyn 
already stated, is food at all. • 

Gluten Flour and Gluten Bre|i8.— To increase the quantity of gluten in 
bread and diminish the amount of .starch, for use of dialM;tic paVients, a gluten 
flour is manufactured, w-hich is produce® by waiting or removing in some way 
from ordinary flour a very considerable percenta*}?e of its Btanh. In this way 
tne percentage of the nitrogerlDu§ matter is increa;?l‘(l^nd ifft- prgrli a! dietetic 
purposes in the treatment of diabetes .should jeol lx? lrs§ than ^ * 1 © jjercent. 

Standard for Gluten Flour . — The standard for gluten flour haf? Ix*en fixM* 
by the Secretary of Agriculture a^ foflows: “Gluten flour is the flean, 
sound product made from flour by the Removal of starch and contains not less 
than five and six tenths (5.6)*percent of nitrogen and not •more *thantcn*(io) 
percent of moisture.” 
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Many advertisements have been published of gluten flour and gkten bread 

which §re extremely false and misleading. The examination of many samples 
of so-called gluten flour has shown that the c;^antity of g^ten therein con- 
tained was no greater than that of an ondinary rich glutinous wheat. It is 
evident that the buyer is wholly misled in such cases, and if a gluten bread is 
really advantageous tO a diabetic patient, the benefits expected would certainly 
not be realized. Examples of the coipposition of real gluten flour and so- 
called gluten flour which is nothing more than good rich wheat flour are given 
in the following tables: 


PERCENTAGE COMPOSITION TRUE AND OF SO-CALLED GLUTEN 

FLOURS. 


Gluten and Diabetic Flour. 



Gum gluten (Hoyt'^) 

Educator standard gluten flour, 

Gluten flour, 40 |>ercent, 

Self-raising gluten flour, 40 penent, 
P\!re gluten flour,* 

20 f>er cent, gluten 
Pure gluten flour, glutosac 
Gluten fo(xl, 

Protosjic,. 

Washed gluten flour, 

Glutosac, 

Dial)ctic l)is« uit flour, 

Plasmon meal, 

Alcuronat, 

Rohornt,. 

Wheat protein, 

Epergin from rkc,, 

Vegetable gluten,.. 

Cusoid flour,. . . . ' 

Sanitas nut meal 
Soy lican'meal, 

Almond meal. 

Gluten flour, 4 

Gluten flour,... !...^! ‘ 

Diabetic flour,*... .1 
Jireh»diabcri(^ jldur, 

Sneciabdiabctic food, 

*Cnuten flourj, 

• G1 u 4^ flour,, 


0.96 31.8 
I .95 26.4 
0.51 40.25 

■I.2«j41.I 

|<-3 3^^-7 

j.-h 

JI.I j2I.O 
'i.i 35 *2 
.22 85.4 
.6() 36.6 , 
.8o’62.4o 
1.14134-06 
: 2 -o 4;75-25 

7.61178.65 

.8(;86.i 

, •7073-^^^> 
,1.3982.2 
I. 10 84.1 

1.03 83-7 
•b5/’i-37 
?.46 85-56 

:2.i7'29.oo 

4.4 |3P-87 

,6,*4 j50.62 

■43 “-37! 
1-90, 15-5 ! 
.46 12.0 I 

I -30! 14.3 ! 

*-93;i4.25 

•55:13-3 

1.29 


i-55| -33' 
1.671 .37 
I. 18 0.15 
1. 1 
1-3 
.9 

'Ll . 

.56: .03 1 


.861 

.91 

J-57 
8.96 
2.72 
•S^i 

1.40: 

4-54i .27 
i-55| -32 

• .5o| .. 
151.66,2.01 
19.06:3.851 
15.63 2.86 


.901 

2.6 

.46] 

2.21 


•®5| 


2.961.37 
1.05 .. 
3-iSi •• 


54.15 

59-38 

47-42 I 
47-9 / 

50.1 
12.6 

68.2 
55-0 

3-69 

51- 03 
29-5 i 

52- 13 

5.89 
00 « 

4.00 \ 

M-5S / 

3.00 
4.80 

.67 

28.23 

00 

12.13 

25.09 

15.90 

74.38 

70.8 

7645 

71.95 

67.47 

72.11 

70.60 


CnL>. 

rtes. 


17.52 

i6<;5 

2078 

1692 

>705 


1877 

1576 


1714 

1663 


It is evident from the analytical ‘data tlrat the last seven products are only common 


wheat flours. 


'♦ Rep’t Conn. Agr. Exp’« Station, 1906. 

t Fetteroflf, Examination of Some of the Diabhtic Foods oi Commerce, 
t K 6 nig, page 535. fl Blyth, Foods and their Analysis^ 

{ Bull. 13, Part IX, Bureau di CLemistxy, U. S. Dep*t Agr. 
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Gluten d^earf.—The sep^ation of starch from flour anti* the making of 
bread from the residue was first* introduced bv Bouchardat in 1841. . Many 
rook books give r^jpes for mailing bread from flour of this kind. 'The gluten 
flour may be prepared in the home, -and it is, as a rule, much .safer to prqiare 
it in this way than to buy it on the market, because it can l>e usetl in the moist 
state as soon as made. The starch can be washed from wheat flour by a 
simple process of kneading, using pure .cold water for a wash. .After the tlough 
is made it is worked with the fingers, or with proper machinery, and water 
added from time to time, thus wa.sfling out the starch. It is better to do the 
kneading in a vessel the bottom of which consists of a fine gau/e which will 
^jermit the particles of starch to pass through but will retain the gluten. I'he 
washing may be continued until the wash water ceases to be while and prac- 
tically all the starch is removed. The residual dough tan then be l)akeil into 
breati. Usually, how'ever, gluten flour is n»)t entirel)- free from start h, and 
perhaps it is .not advisable, for the reason whiih has already been#stated, 
namely, that starch is a normal constituent of the food and its complete with- 
drawal produces an abnormal state rd r^utrititm whifh may do more ilamagc 
than a small amount of starch. There is a simple test for the presence t)f 
starch in a gluten flour known as the i<Klin re^tion, and «iue to the fati that 
a solution of iodin mixed with^ stan h j)rodin'es a deep blue color. This is an 
extremely delicate test, howe^^,T, so that a very sm?d!*any)ui)t of starch might 
apt>ear to be very large when tested with this reaction alone. 

Instead of using the gluten obtaincxl fpmi wheat Jlofir, othcT albuminous 
substitutes have Ijeen proposed, such as the .soy bean, almonils, cocc*anuts, 
and Iceland moss. Experience "ha^ shown, howVver, that patients .soon tire 
of br^d made from gluten flour or any of*ifs substitutes. Many physicians 
have therefore given yp its u.se altogether, j^rescribing a .standard diet free 
from carbohydrates, and allowing a small amount of goocl ordinary bre&cf, 
which is much more palatable and of which the patient dcK-s not tire.* It is 
usually advised that the bread be well toasted. Some ph\sj(jans, instead of 
prescribing the white* bread, iJk* the farious forms of ( iraham bread or brown 
bread, made from either the whole ^ain or that from which onlv a {nation of 
the bran has been removed. « • 

Impracticability of Securing a Diet Enti/cly Free from Starch 
and Sugar.— It would be pr^cticalK' imj)ossible,to secu^ for man a diet 
entirely free from starch and sugar. Even lean mc*ats, contain* !^tlmc(im#s as 
much as i percent of a sugar-pro^lucing substance, and the Ix'st^gf tlM gli*- ^ 
ten flours and gluten breads contain notable quantities of starch, •f'oy 
beans, w^hen ripe, are supposed to contain no starch, and would pr4)ve a val- 
uable food for diabetics if sugar were not* formed fre^m their protein. Most 
of the nuts are also very low in cartx)hydratesi as shown "in the fbDow'ing 
table: * 
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PERCENTAGE COMPOSITION OF NITS.* 


’• i ' 

Kitiu fir Nut. j Watks. 

1- 

Protein. 

• 

Fat. ft 

• 

CAftBOHYBEATES. 

Stawh 1 -e 

AND FfBF*. 

Sugar I 

Ash, 

A 

Fotel 

Value 

PER 

Pound. 

• 





Calorics. 

Butternut, ! 4.5 

27.0 

61.2 

34 

3*0 

3370 

Brazil nut, ! 4.7 

17.4 

65.0 

5-7 1 3-9 

3-3 

3130 

Fecan, 3.4 1 

12. 1 

1 70-7 ! 

».5 ! 37 

1.6 

3300 

Hickory, | 3.7 I 

^54 

; />7 4 j 

ri 4 1 

2.1 

3345 

Filbert ' *5.4 

i ^>-5 

, f)4 0 1 

II. 7 

2.4 

3100 

Cocoanut, i n.o 

6 6 


13-7 i 8.9 

1,6 

2805 

Almonds, ! 4.Q 

• 21.4 

! 54 4 1 

1 13-8 1 3-0 

2.5 

289s 

Pistachio, 1 4.2 

22.6 


1 15-6 

3 'i 

3250 

Walnut, ; 3.4 

18.2 

1 ^0.7 j 

137 , 2-3 

1-7 

307s 

Chestnut j 43.4 

i 0.4 

1 6.0 1 

41.3 1 1-5 

14 

1140 


The chestnut contTiins consi(leral)le amounts of starch, and is therefore not 
adaptctl for this purpose. Peas and beans also contain large quantities of 
starchy matter, and varyms vegetables, which contain little starch, are found 
to carry a consi^lerable j)ercentage «f sugar. It is impracticable, therefore, 
and i^crhaps undcsiral)le, to secure a diet for dial)ctic subjects which is entirely 
devoid of sugar and starch, hfr it is the total carbohydrates which must be 
considered and not wholly^thctstarch. Moreovt'r, an e.xtraordinary change in 
the character of •the diet, which would be represented by a nonsugar-r.on- 
starch ration, would ^probably be of more injury to* the digestive system by 
far, even of a diabetic f^atient, tha/t a ration containing a normal amount of 
these substances. For this reason it is not oply impracticable, but also unde- 
sirable, to secure a ration which is^rlevoid vf the sugars and starches. 

Professor Osborne, of Yale Medical School, says: ‘T have not a dou^ that 
many a patient \yilh dial)etes mellitus has been hurriell to, his grave by rigid 
starch-free diets, I also believe that the fact that most so-called starch-free 
gjuten foods contain starch has allowed many a diabetic to live months longer 
than a starch-fiec diet would have allowed. An absolute withdrawal of car- 
bohydrates from the food of patients having true diabetes mellitus will always 
increase the ;icetoi\e hnd .^liacetic acid, and often the ammonia and jS-oxy- 
butyric aciil, and toxic acidemia and coma become imminent. Hence, it is 
unjustifiable, lugai; havinj? Ihecome discovered in the urine, to withdraw the 
starches itf)SQlute4y*or tQO fapidly from tW ^icl.” 

list Diet for Det^mining Toleration of Carbohydrates.— In Osier’s 
‘•'PracSce ttf Medicine ” t attention i^ called to the fact that in the case of a 
diabetic patient the first duty of the pHysician is to ascertain the capacity for 
toleratingtarbohydrates, meaning thereby particularly sugar and starch. This 

shobld be ddtermiaed by placing tW subject for at least five days on a diet 

• • • • 

* Tafia, Farmers' Bulletins Nos, a8 and 33a, U. S. pepartroent of Agriculture, 
t Reprinted from Osier’s The Principles and Practice of Medicine, copyright, 1909, by 
D. Appleton & Ccx * 
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from whi^** starch. and sugar ar^ rigidly excluded, that is, a diet coimisiing 
exclusively of protein and fat. ^The quantity of food given, in case it^^an 1 h‘ 
tolerated, should t* a generous one, that is, api)roximateIy 40 calories for 
^ach kilogram of body-weight. A diet based on !lie recommendations of 
Ton Noorden which would secure the desired result is ^is follows; * 

Breakjasi: 7.30 a.m. 150 grams of beefsteak or mutton-chops without bone; 

tw'O boiled or poached eggs; 200 c.c. of tea or colTee. 

Lun(h: 12:30 p.m. 200 grams cx)ld roast-beef,# mutton, or cliicken; ()o 
grams celery, fresh cucumbers, or tomatoes, with 5 i.t. \inegar, 10 l a. 
oil, pepper and salt to taste; 20 c.c.« whisky (if desireil); 400 c.c. of 
water or Apolliharis water; 60 c.c. coffee. 

Dinner: 6 p.m. 200 c.c. clear bouillon; 200 gram.s roast beef; ()0 grams 
lettuce with 10 c.c. vinegar; 20 c.c. oli\e oil, or three tables|Hvinfuls 
of some well-cooked green vegetable, as .sjunadi; three sardines a 
• I’huile; 20 c.c. cognac or whisky (if desired), wifli 400 c.t. .\]Killinari>» 
water. • 

Supper: g p.m. Two eggs, raw or cooked; 400 c c. .Apollinaris or Seltzet 

water. * 

• 

It is further advise<l that “with the four meals at lea'^t 11; grams of buttet 
should be used in makingahe gravies and wMh the eggs. No milk or sugat 
is permitted with the tea or coffee, but .sac( harip may be ust-d to sweeten tliem* 
The time of taking lunch anu dinner, of course, ma/ be ce verses). J his daily 
diet should provide a per^m of 60 kil<»s (132 jvounds) with a little over the reep 
ui.site 2400 calorics for an individual of*^hut Aeigljt. One {precaution must 
be emphasized here. If the paticyl has been eating freeb of sian hes, these 
must be cut down slowly for two or three da\s before he is {pIuccmI on the 
staneferd diet. Any sudden and radical, change from one dic‘t to another is 
liable to induce comap .\s it has been fouinl that a dog nyist fast live cUvs 
before the glycogen of his liver has l)een all usc‘d u|), it is well to kerj) tjie dia- 
betic on the above diet for at least live days; bv doing it jpracticalb elimi- 
nates the possibility^ that any sugar e.\c retion at the end of ^hat time is de- 
rived from the storeeJ-up glyccTgen of^he liver ’’ 

Inasmuch as a diet entirely free of stare h and sygar K not a nc^rmal diet, and 
hence should only l^e used in case of nctFessity, ij} is advisable to find out how 
much carlxihydrate a diabetic patient caij tolerifl^ wiihoqt unduh incn'asing 
the quantity of sugar in the urijie. Fbr this purjKvce, after f Fur treatment above 
mentioned, small quantities of bread, prcfcji-ably bread ma<le»*from t^hite 
flour, may l^e used. A well l>akcd loaf of white bread remtains aqpro-yiTnatHy,^ 
55 percent of starch. Only 25 gram* .slmuld Ur. given f«>r the first few«l?iys, 
and if the sugar does not reappear in th^ urinc^ or is not inc reas(‘d in qtiantily, 
another 25 grams may be addtd, and so c 5 n until the symytoms'of glyrofuria 
develop. The degree of tolerance, therefore, may U* expre.ssed in the form of a 
formula as follows: Tolerance equals standard diet plus x grams of starchf 
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X representing tiie number of grams of starch the patient can tajwi as deter- 
jnjned*experimentaJIy, without sugar appearing in the urine: 

Dietariei Recommended by Von Noordea.— Von Noyrden,. one of the 
most eminent authoritiespn diabetes, in hie work entitled ‘disorders of Meta- 
bolism and Nutrition,”* divides foods intended for diabetic patients into 
two classes: (i) Those fcKKl products which are practically free from carbo- 
hydrates, and which should form the base of the daily diet. (2) Certain ac- 
cessory articles of diet which include substances containing more or less car- 
bohydrates. The use of tftese accessory abides is based on the fact that it is 
necessary not only to prescrilje a/liet which has some specific relation to the 
disturbance, but which will also conserve, or tend to conserve, the general 
health. As carbohydrates arc such an important part of a normal diet, it is 
not a safe plan to continue too long a diet from which they are entirely excluded. 

Standard Test DieU- The standard test diet is prescribed by Von Noorden 
as follows: 

Breakfast: 200 grams coffee or tea with one to two tablespoonfuls of thick 
(Team. 100 grami of hot or cold meat (weighed after cooking). Butter. 
Two eggSj^'ith bacon. 50 grams of white bread. 

Lunch: Two eggs ccMiked as desired, but without flour, of any other hors 
d’<euvre free from flours Meat (boiled oi» roasted), fish, venison, or 
fowl, according to tastp, about 200 to i$o grams altogether (weighed 
when c(K)l^d;^. Vegetables, such as spinach, cabbage, cauliflower, or 
asparagus; prepared with broth, butter, or otljer fat, eggs or thick sour 
cream, but wUhtmt any flour., 20 to 25 grams creamy cheese (such as 
Camembert, Brie* •etc.); plei^ty of butter. Two glasses of light white 
or red wine, if desired. One small cup of coffee, with one to two table- 
spoonfuls of thick crehm. 50 gram^ ot white bread. 

Dinner: Clear meat soup, with eg^ or green vegetable in it. One to twex^meat 
dishes, as at lunch. Vegetal^e dishes, as at lunch. Salad of lettuce, 
, , cucumber? or tomatoes. ‘ Wine. No bread. iJrinks during the day 
^(exclusive of wine), one to two bottles of afirated water. 

■^This test diet is intended to reduce the sugar excretion to a minimum and is 
preliminary to i more generous diet in jvhich bread is fhcluded if the sugar 
excretion is not to<^ greatly increased <■ 

Oatmeal as^a Diabetic Food, — ^X^on^ Noorden bas recommended as a food 
for diabetic patients in cert:^fn cases oatmeal, or rather a gruel made from 
oatmeal. The* use,y)f this ^substance wi^s the result of an accidental obser- 
vatiqp, A ,.ifum6er of patients, in addition to diabetes, were suffering with 
severc^isturbances of the stodach and the lower intestine. For this trouble 
'they w'ere <?onfined to a diet consistLig exclusively of oatmeal gruel. The 
observations in these cases showed that the amount of sugar in the urine was 
diminished during the continuince of this diet. The oatmeal, of course, is 
not usedc alone; ^’prescribed, by Von N(?orden, it consists in the daily admin- 
istration of from 200 to 250 grams of oatmeal, lijest given in the form of gruel» 
• Published by E. B. Treat & Co.. New York. 
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every twoii^urs. In addition to this, 200 to 300 grams of butter are ])rescrilx'd, 
and^bout 100 grams of a vegetable proteid, or for this a few eggs ma\' be sub- 
stitute?!. No othej food is allovied e.xcept black coffee or lea, Icmoa juice, goo/l 
old wine, or a little*brandy or whisky. This diet ha§ nt»t k'en found entirely 
satisfactory by many other authorities, nor does Von Noorden urge it fyr all cases. 
The oatmeal, of course, contains considerable quantitiesof start h, but it is starch 
of an entirely different kind from that of wheat or rye, the usual bread 
diet of civilized nations. The inference is that the starch of the oatmeal does 
not act so injuriously as that of whe&t or rye. Von N(K)rden makes the follow- 
ing statement in regard to the oatmeal diet:, “Unfortunately, however, there 
are only relatively few cases in which the result is quite so surprisingly l)ene- 
ficial; in many others it is incomplete, although still satisfactory; in others, 
again, no result at all is obtained.” The best results were f<»un(i in very 
severe cases when there was a large excess of sugar in thf| lu-ine. ( )n the other 
hand, the* treatment was almost always a failure where onl\ a slight ^m/aini 
of sugar was found in the urine. 

Other starchy foods which have been recommended are the potato and rice, 
each having its protagonist among reputable authorities, based upon the su)>- 
position that both the potato starch and the rjie start h are far less injurious 
than rye starch or the wheat starch found in ordinary breads. 

Water and Other Beverages. — It is the geherivl (;onsensus of oj)inion tlTat 
it is injurious to restrict fhe quantity of water which a diabetic patient is al 
low'ed to use. The fact that the drinking' of a considenrblc amount of water 
increases the volume of the urine* is ])erh.tps a favdrable, rather than an un- 
favorable, symptom. Thirst is a lery common ftvmptum in diabetes, and it 
should be allayed by plenty of pure walcT# Many phy.sicians recommend 
mineral, or bottled, waters. An occasioifaf change from a }>ure s|>ring water 
to a bottled w’ater^ay be advi.sable, but on account of the c(fst, whii h is okun 
a matter of importance, it may be said that pure spring-water, as fresh»as can 
be had, will serve all purtx)ses. I^emonade may aKo be used, but if a swe^t 
taste is craved it mifst pr<iclucedj>y the addition of .saccliirin and not by 
sugar. It is better by far to ignore 'ihe craving for sweets than to gratik it with 
such a questionable .substance as so-called “<ia(chafin.” * * 

Osier recommends the use of whisky, brandy,\and rum on the ground that 
it aids in the digestion of fat and teqds t <5 make for lljg Jo.s^ in heat-units 
resulting from the cutting off of rarlxjhydrates, * ^ • 

Use of the Soy Bean.— Dr. Julius Fried^nwald'and Dr. Kuhriilwn the^ 
Proceedings of the One Hundred and Twelfth Annual Meeting oUllie MecycaU 
and Chirurgical Faculty of Mary land,. held at rtaltim</re on Af»ril 2b, 1010, 
recommend the soy bean also a^ a diet in^iialx?tbs. Fight ca.ses of diabetes were 
treated wdth this food, and the conclusions whirh^were reaefiej! were as follows: 

I. The soy bean is a valualfle addition to the dietary of the diabetic on 
count of its palatability and the numerous ways in which it can be prepared. 
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2. The soy lx:an in some ways causes a ^eduction in percental* and 
quantify of sugar passed in diabetic subjects op the usual dietar}' restrictions 

The following rccif)es for broths and muffins made fron»fhe soy bean are of 
interest in this conneclum: 

Add*from.i to 8 ounces of the flour to one quart of beef, mutton, 
veal, or chicken broth and boil for fifteen minutes, adding water to make u]) 
for loss by eva[K)ration; or, Ixiil the s&me quantity of the soy flour for one 
half hour with one cjuart tf water, to whkh has been added a piece of ham, 
bacon, or salt pork to give flavor. Each ounce of the flour will add to the 
broth alx)ut 13 grams of protein *an(l 120 calories, or, in percentages, add 1.4 
percent protein, 0.60 jienent fat, and 0.30 |x^rcent carbohydrates. A broth 
made with 6 ounces of the soy flour to the quart would be half as rich in protein 
and fat as steak. 

Muffins . — To make muffins from the soy flour, take ij teacupfuls eff the 
soy flour, \ teacupful of wheat flour, \ teas[)o<)nful of salt, 2 eggs, i teacupful 
of sweet milk, 2 rounde^ teasixionfuls of baking powder, and tablespoon- 
fuls of melted buinot hot butter. Be&t well together, adding the melted butter 
last, and bake in gem pans in a hot oven. This will make about 12 muffins, 
which will contain about 150 gi^ms of protein and 'which will yield about 1800 
calories, of which the carbohydrates prcxiuce but' 280. 

Foreign Diatfeth: Food^. — Tatterolf has collected a number of foreign 
diabetic foods, the c(tmf)osition of which is shown in 'the subjoined table. 
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25.02 

32.33 i 
44-87 

% I 


Calories. 

1661 

1918 

2075 

2256 

2211 

2439 

Casokl dinner rolls, ? 

b.95 

1 7-20 
7.48 , 
7.90 i 
!?42 ' 

* ii.20 1 

1 J -84 

2.53 

* 2 cn 

78.00 

64-75 i 
57-81 1 
54.31 

36.98 

25-53 1 

3 'i 4 

Casoid biscuit, ffo. i (plain), 

Cosoid biscuit. No. 2, • 

8.74 
5-61 ! 

7.82 , 
20.80 
21.63 

in 9f\ 

Casoid biscuit, No. 3,4, ? 

Casoid rusks 

Casoid lunoh.blHCuit, 

1 o-DV 

1 4 -Q 5 
' V? 

7 7 "? 

Pivlactic biscuit, .*. * ^ 

1 <^-34 

6.31, 

r8.r3 ; 

5-66 , 
• ^ 20 

O'// 

? 77 * 

^tilarids^iscujt T. . . 

3 *^ 5 

27*5^ 

31-43 

33-70 

28.02 

42.91 

crA 88 

1.68 
0.89 
36.78 
20.64 
; 18.18 

16.3s 

2317 

Ralari baton*?; 

3*70 

5U.OO ; 

^2.88 j 

24^ 

Alxnofid biscuit (plain), v 

Almond shtvl breads, 

, 4 * 4 v 

3.20 

2 Cl 

28.34 
I 9..54 i 
17.06 j 
16.61 

2394 

3946 

3129 

3199 

Ginger biscuit -f saccharin (trace), 
Coconut biscvfit + saccharin (trace),. ... 
Gluten bftad (French), 

2-45 i 
2.6^ 

0\i * 

3-13 

T 9f\ 

58.62 

61.28 

Conalbin>Mehl No. 1 (diabeUc flour), .... 

/ •/" 1 

9-42 , 

1 

0.^3 

2.36 

0-39 

35-94 

10.88 

52-63 
i 78 79 

l 

^747 

1684 
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The casoid preparations, it is claimed, are made from milk^ vesetahle all.u- 
mii^ and eggs. They contain oitly small quantities of carholndrnies. *M:inv 
of theV^^cts, it^s seen from file table, contain such large quantities of carbcl 
hydrates as to reifder them, theoietically at least „ undesirable for diabetic 
patients. 


DikT IN NKPIIRITIS. 

Importance of Diet.—Thc various forms of inllammalion of the kid- 
ney are designated by the general term nephritift. I'he diet in the case of 
nephritis is almost as important as in thejrase of diabetes. Wm Wnmlen 
is particularly insistent that foods which tend to ])roduie ini revising (piantitic's 
of hippuric acid in the urine should l)e excludc'd in all < ases of nephritis. 
He says: 


Hippuric acid, as is well known, is generated from benr.oii' acid and gbcocol 
by a synflietic process in the kidneys them^ebes. In nephritis, pait^i ul.irly 
in the more acute forms, this synthesis is rendercsl more ditliiiilt, so that a 
proportionately large part of the ben/oic a< id that is ip«:<‘sied, or that is forimal 
within the body and enters the blood, lc'a\c‘s the kidne\s iint.'ian-red. or in the 
form of a salt. The other component, gluocol, under these c in umstanc c'S 
is also in small part excreted unciianged 'I'liv greater proportion that umler 
normal circumstances would ha\e bc'en coinc'rted into hi|>puii( a» id, is ion 
verted into urea, and is excreted as such W'hWc* it^ is not known that the* c^ 
cretion of benzoic acid is a partic ularly ditli( uj^t tasTs wticaf the kidnews an‘ 
diseased, or that benzoic:* acid can directly damage tlic* kidncws, we should 
nevertheless, from the standpoint^of pro(*cuti\c‘ iluTapy, prevent the enirame 
of benzoic acid into the lilood-stream cin ufating through the* discasc*d kidnevs, 
for when w'e c)verload the blood wrtli ben/oic acid we impose* a ta^k on the 
sick kidneys that they are not c apable of jHTicyming We c .in cxisilv .ooid this 
irritation and this stimulation of the org:>n»if we rc'gulatc* the* dic't in such a 
manner that as little benzoic acid as possilde.c in ul.ites in tt^e blood, f rom 
this point of view green vegetables, fruit containing kc rnc'K, and c ranbe rra s 
that contain large quantities of lK*n/oic esters, slu.uld not be permit fc'cl in 
acute inflammation of the kidneys. In such fruit as pears .in«l apples, and ih 
many berries (particularly raspberries and grajK's'i, ..n the -tthcT }ian<i, wc 
find traces only of benzoic acief; thos? fruits, therefore, and syrups majc- from 
them, constitute an excellent addition to the cliet vl nephritic < .;sc's, f«.r thc*v 
are borne very well, they stimulate digestpive procrssc's, ancf offer .some variety. 


dilY .in dih-sitv. 

General Discussion. — It should 1)C under.st<^>d that olK*sity is not a ^kea,*!* 
or a disturbance of the digestive systei^. ’ It is rather a disiurhance of thc^%r 
eral metabolism in which the fats formed from ihe focKl consumejl arc nr 
properly oxidized or burned in the tissues* but are de|K>siied aj^such 
disease which causes obesity may, hcwvever, originaie in thc.over-.stiraulalio 
of the digestive organs through excessive gating. In many instanre.s thi 
38 ... 
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over-stjmulation‘does not result in the taking on of an undue amoynt of fat, 
while ip others the fat-forming habit develops as any other disease w©uld 
develop in similar circumstances. ^ 

A diet which is properly consumed and expended by ?)ne individual, and 
which wouid keep that i>er.s()n in a lean condition, would in another produce 
the opposite effect, ndmely, of>c.sity, ^^h^(h tendency may be transmitted by 
heredity, and might l>e characterized as an inborn error of metal)olism. 

The ca])acity of the body to utilize food maferials in its economy differs 
in each individual, depemling on num^Tous factors (worry, excitement, 
climate, occupation, ha!)its, etc.) When food is supplied in excess of this 
capacity, it is stored in the body thiell\ as fat. 

The literature on patent and .secret remedies is full of so-called cures for 
cxcc.ssive fat. I do not belie\e that any of these claims arc founded on a scien- 
tific basis. If the jiatient loses in weight under the intluence of these drugs, 
it is due to a di.sturbanc e of the digestiem cau.sed by the action of the drug. 

Hare’s Dietary. — Hare, in his work on “Practical Therapeutics,”* recom- 
mends the following dietdry in c ase's of obesity: 


The focxl of the patient sufTering from obe.sity is to be cut down gradually, 
and the character of it arranged .so that, though it!i bulk be great, its nutritive 
prAiperties are .small, beef anc| other meats arenoncentrated foods containing 
much nourishmerU ift a sntall bulk, while lettuce, spinach, cabbage, and nearly 
all vegetables, except roots ca tubers, contain a larg^* amount of fiber usele.ss 
to the body, by tho-use of a carefujly arranged vegetable diet in obe.sity w.e 
cut dow'n the actual amount of food Alisorbed, and by its bulk keep the stomach 
so busy at sifting the nutritious from the rvm-nutritiou.s materials that hunger 
is not felt, becau.se another meal-time is rc^'aclied almost before the fc^jd of the 
first is assimilated. We find, therefore, that the diet for the reduction c^f cor- 
pulence should consist chiefly of bulky vegetables, but not too exclusively 
of any one article or set of articles. Heretofore it has been* thought that pro- 
teicls (imeats, eggs, etc.) .should 1)C used to take the place of all hydrocarbon.s, 
or carlKihydrales (fats, starches, and sugars), but this is not physiologically 
correct, as botl\ forms of food arc always needed for health, and it has been 
found that ]m)teids may l)e converted into fats ii. the body. The following bill 
of fare ^'ill lx? found of service in the treatment of olx^sity. 

Breakfast:* One \>r two 'cups of c'ofTee or tea*, without milk or sugar, but 
sweetened with a fraction of» a grain of .saccharin. Three ounces of toasted 
or ordinary w'liite bread or ’6 ounces of bran bread. Enough butter may be 
used to ipakr tk^‘ bread «|)alatable — nC<t mor<i than one ounce. Sliced raw 
tomatoes wUhVinegar or cooked tomatoes without any sugar or fats. This diet 
ipay varied by the u.se of salfed or fresh fish either at breakfast or at dinner. 
This fish m*ust not lx: rich like .salmoii or sword-fish, but rather like perch or 
other small fish. * * 

Noon rfjeal (dinner): One soup^-p^ate of bouillon, consomm^, Julienne, or 
othbr thin s(5up, op Mosnuera’s l)eef-jelly, followed by one piece of the white 
meat of* any form of fowl or* a small biirl. Sometimes a small piece, the size 
of one’s hand, of rare beef or mutton, but nclcfat, may be allowed, and this 
* Published b^T.^a & Febiger, Philaddphia. 
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should b»a:coinpanied by string-beans, celery (stewed or raA). spinatlj, l^ale, 
callage, beans, asparagus, leekS, and young onions. Following this^ Iciiucc 
with finegar and a little olive *91! (to make a French dressing), a fcup of black 
afflfee or one of lA? and a little acid fruit, such as sour gra|)es, tamarinds, knd 
sour oranges or lemons, may be taken, and followed l»v a cigar or cigarette. 

Supper should consist of one or two s*>ft-lx>iled eggs, whicli nlay aUv W' 
poached, but not fried, a few ounces of bran bread, some salad and fruit, and 
fierhaps ’a glass or two of light, dry (no^ sweet) wine, if the patient is ai customc*d 

to its use. . , , . . , , • 

Before going to Ijcd, to avoid dij^'ornfort from a*sensatu>n 01 hunger during 
the night, the patient may lake a meal of jianada, or he may s(»ak (Iraham or 
liran crackers or liiscuils in water and (lavor ilie mass with salt and ]>t‘p{>c‘r. 

The reduction of diet is generally lx‘st accompli.shed slowly, and .sh<nild Iw? 
accompanied by measures devoted to the utilization of the fat present ft>r llie 
supjKirt of the lx)dy. Thus the patient .should not Ix' t<M) hea\ily dad. either 
(lay or night, should re.sort to exercise, daily becoming n^ire stwcTe, and should 
not drink freely of water, unless sweating is (‘Stabli.shed sutTigiently freel\’ to 
prevent the accumulation of licjuid in xe.sstds and tissues.’' 

Fats in the Diet for Obesity,— 'F^e fats of tl?e fo<Kl are nu re readily 
oxidized and are a more immediate .soune of energy than carbohydrates and 
proteins, both of which are .soun of fats in tlu( body. 1 lielie\e,in spile of this 
capacity for utilizing energy which is rc'adib supplied by fats, that it W(^Id 
be harder to retard the development of lorpuleifc \» if jhc, diet containerl a 
great amount of this constituent. 'I'herefore. fats as \ve!l as ( arbohydrates 
should l)e excluded as far as po-s-sible frorftdhe di<'i in %asc‘s of oU sitv . ^ 

Effect of Sugars and Starches.- It is* generally held among jihvsiologisls 
that the sugars and starches arc ftiore dis(Mjsc‘d to*pro<luie (orpuletx y llian the 
fats, gncl lean meats, and vegetables p<M>r in ^ugar and .starch. In selecting a 
diet to correct overweiijht, it is advisable to e.\(Jude therefrom all iMMiies which 
are excessively rich in starch and sugar. It is manifestly impossible and hn- 
desirable, under ordinary circumstan<'es, to secure a die! in vvhith neither 
sugar nor starch is found; but it is [K).s.sible to ^o mcnlify a ^iiet that it may 
contain less starch and sugary and k* richer in nitrogenous matters, ^suc h as 
are represented by peas, lieans, leati meats, etc. ^ ^ ^ 

‘ Quantity of Food.— Having so mcHlifu^d ihv.^iWvX the next step is to hir 
it to the smallest quantity that will i(reser\c liwi.lil). 'I he la;^'' remeily fi 
obesity is hunger, Imt the use ff lhis,reme.ly requires great .fone oj will ar 
strength of character, so that it is hot easy to se. ure soliintcers (or.lhis kind . 
treatment. If the patient is really, in earnest alM.iii reducing his jwifffrt, an 
every one who is overweight should iw.thefc is no mclh«l whifh <an lie ratwn 
mended, not injurious to health, that is so effective .as the limitatnm o tf 
diet. Having chosen a diet ptxir in star*ch'and sugar , it should Iw limilefl 4o 
small number of calories per day, net eveeding, for the average min, aoc 
to 1500. * 
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Util^ of Exircisc.— A very efficient method of aiding in the seduction 
of weigi^f, as noted in Hare’s dietary, is by judicious exei'cise. It has Ulen 
urg^ as an Objection to exercise that this itselC increases tj)e desire for food. 
Of this there is no question, but vve are assuming in this instance that the 
patient has^will power enough to limit his food to the small quantities men- 
tioned. If this l>e the case, the conjunction of proper exercise with a limited 
diet will hasten the cure. I have nothing to say here resfjecting the character 
of the exercise, except that it should be suth as to bring into action as many 
muscles of the body as j)os.sible, but not be too violent nor too long continued. 
Exercise increa.ses the katabolic activities of the body; in other words, it 
implies the consumption of a greater amount of heat and energy. This heat 
and energy must either come from the food it.self, or from the tis.sues of the 
liody. The object of lheexerci.se, conjoined with the limited diet, is to oxidize 
and thus remo\e the em e.ssive quantities of tissue. 

Gradtial Loss of Weight.-- Attention should be called, of course, to the 
danger of extreme depletion. 'Fhe limitation of the diet and the vigor of the 
exercise sh(juld not be carried to smh an extreme as to actually induce the 
perils of starvation. In all cases it is better to lose lle.sh slowly than suddenly. 
A gradual lo.ss of overweight will leave the body still in excellent condition, 
witji all the organs gradually l)e(oming accustomed to the diminishing weight. 
The result will bg tl;tat wlicm the normal weight is finalls reached, all the 
organs of the body will be in a‘ healthy state, the a])]>etite will be under control, 
and the j)atient will I'e ^ble to mainhiin the condition of ecpiilibrium. I’his 
will assist in preventing a recurrence Of the de])osition of fat, which otherwise 
will readily take [)lace if the' diet be again increasecl and the exercise dimin- 
ished. The normal weight for ir than .six feet high may be a.ssumed ar 190 
to 200 pounds, and the body will be ifriore efTective for both mental and phvsi- 
cjfl Vork if it is not saddled with a handicap of exce.s.sive fa\. The most im- 
portant* point, a.side from the general directions given, is to ovedd the antifat 
ncistrums and the theories of unscientific enthu.siasts. We are already a nation 
largely addicted to the taking of drugs, ?nd the amazing virtues of remedies 
for all pTivsical and rntmtal ills are heraldtd by one’s friends and by adver- 
tisements ad finitum. As liefore stag'd, these remedies rarely, if ever, are 
efficacious in rwlucing weight and they may be harmful. 


DIET IN TUBERCULOSIS. 

Nature of the Disease and Importance of Diet.— TubercuK^sis is a 
disease which in its most common form attacks the tissues of the lungs, but 
there is scarcely any part of the body, hot even the bones, that is exempt from 
its ravagfes. Modern investigations have placed it among the infectious dis- 
.(^ases, the specific cause of the disease being die tubercular bacillus, which 
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is introdHjtd into the system through either the lungs or lh<f iligesti\c;»rgans. 
Tlie vigorous and Veil- nourished body is able to withstand an inftMic^ of tins 
kind and to des^oy the infeAing germ l)efore it sucards in ejecting lodg 
ment. If, on the contrary, the infecting organism » intrinluced into a s\stt'm 
of low vitality and small resistance, it finds an easy lodgnient and dewlops 
rapidly. In all cases of tul)a'( ulosis one of the first s\ mpt(»ms, after tlie disc*ase 
has Ixjcome established, is the progressi\e loss of weight, due to disturlK*d 
metabolism or inability to digest or assimilate foo<l prodiiits. Adompanving 
the loss of weight there is nearh alwa\s a distinct of tem|HTature amounting 
to as much as 2 degrees during the day, in«(he early stages (»f the disease, and 
returning to normal by morning. Hence the “heitic flu.sh” often observed 
in the case of consumptives. The riaily rise of temjHMature is an important 
index as regards lx)th diagnosis and treatment 

r^ercise is strictly controlled in certain sanitoria. • Sometimes when tlie 
patient is first admitted he is put to bed or compelled to sit absolimlv quiet 
the whole time. Later he is allowed a presc rib(*d number of turns on the pore h, 
andtheamountofexerci.se is gradually irureascal f)T dec reascsi. and the diet 
modified as the indices c)f impro\emenf, namel\. weight and temperature, 
change for better or worse, * • 

It has for many years been emc of the most important studies t>f the nus^iial 
fraternity to establish a system of diet in tuberc u^osiis \yhicji would ad<l addi- 
tional fxiwer to the sysicirn for c»\ercoming, throtigh its own elToris, the ravages 
of the disease*, localizing the infection*jo partic ul.'v tissues, and preventing 
its s[>read. While it is probably i^npos^il*le to elTcat a complete < ur;* of tuU'r- 
culosis unless treatment is be^'un in its c'arli^^t stages, it in nndoubiecDy 
possible to check its advance and so noiirfsh and suj»port the s\^tc'm as ii» 
prolong life for an indefinite period ^.\mong the* sanitaiv ai<js whitli are 
employed for this purpo.se living in the c»j»en air and a propcT did are theTnbst 
imjMirtant. * 

Differing Opinions as to Character and Amount of Food. I hc greafest 
difference of opinion is fcuiml amo^g the medical Iraternitv in regard to the 
diet to be recommended. In .s<^me instances a stridlv vegetable^ diet has 
been prescril^ed, and in others an exclusive m4‘ai diet. *Milk, ami also milk 
and eggs, have been highly rec ommenejed. Fcrmerly, ah idl'd was supfK)s<‘c) 
to be a means of limiting cir i^xstric ting the clisc*asy, but t£*y view is no longer 
held by most competent authorfties on the subject^*, A cjeficfeijtv of lime in 
the food has also been mentioned as a j»ossiblc factor in c aysiffg. tuber- 
culosis. , ^ ^ 

Lately a theory of treatment has gained muc h vogue whir h is leased on the 
overfeeding idea. The princifdc involved i.s that if the a^i]>etite alone Ixj con- 
sulted, the patient will not eat a sufficient amount of nourishing fenx^ to secure 
the desired result. As long, fhcreforc, as the digestive organs remain capable 
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of discharging ftieir functions, the utilization of the extra enec^f of the^ 
organs Jias been applied to a restoration of ^ state of health in the di^Ssed 
organs. good results have been secured*in many ca^s by overfeeding, 
that is, by forced feedings so to speak, the patient being required to swallow 
more food^han his appetite demands. Naturally, the foods selected for this 
purpose arc those which are most digestible and*lx;st suited to secure the end 
in view’. Milk, eggs, bread, fruit juio's, sour milk, fermented milk, meats 
of healthy animals, butter and other edible fats, including oils, have all been 
recommended to a greater or less extent. 

Forced Feeding in Normal Individuals.— It is of interest to compare 
the effects of forced feeding on individuals in normal health with those of 
similar methods in cases of impaired metabolism, a condition which usually 
attends tuljerculosis. English scientists connected with the Brompton Hos- 
pital have made a study of the effects of forced feeding on normal individjuals, 
and the 4 f)llowing results are recorde<l by Bardswcll, (ioodbody, and Chapman, 

in the “Journal of Physiology” for i(;o2: 

» 

1. A marked increase in the amount of nitrogen e.xcreted. 

2 . A diminution in the ab.sor[)tion of fat. 

3. No diminution in the absorption of nitr?>gen. ♦ 

A rapid and large gain in weight, whicluwas in every case associated 
with marked impairment uf general health. T?he chief symptoms resulting 
from the ovcrfeecling were kess of apj)etite, naus?a^ dysjH.*psia, drowsiness, 
abdominal discomfort, and diarrhea. 

5, I'he weight gained rapidly/fost on return to ordinary feeding. 

Results of Experiments on Tubercular Patients. -Many investiga- 
tions have been made in Knglaftd res|H*cting the elTea of di6t on tuliercu- 
losis, both as a means of amelioratioil and arrest. im})o|;tant studies have Ixjen 
carried out at the Brompton Hospital of diets of different 'types and magni- 
tudes. 'The t\pical diets emjdoyed are shown in the following tabular state- 
ment : 

()K1)INAR\^1)IET.* 

( (Per P ->«Pr«>trin; F. “ F.it; (' H rai^ohydratM.) 


Milk (pints'), .'...4 * 3 

Cookrd meat, oz...x 3 

Cookeil bilron^.* “ *. i 

Butter, * I I 

^ Bread, ! 8 

Sygar * i 

t.'ookf<i vegetables.. * .* 4 

^Ricc puddtnf? “ . T q 


Nutrhivc value (approximately): 
P. T. ,C H. Cals. 

11^ lai t 340 3590 
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MODERATELY LARGE DIET. 

Milk (pints),.* -.-i *4 

Bread, > • (» 

Cooked raeot^ “ • •• 7 

Cooked vegetables,.. “ , ^ . 4 

“ . . 


Butter, “ 

Cooked egg, “ . • * • ‘ 

Cooked bacon, " . , ’5 

Sugar, — “ ' 

Rice pudding “ 5 

Grapes, “ 

Nutritive value (approxiinatclyj: 
p. F- C. H. Cals 

i6o 179 271 3442 


VERY I.\R(iK 1)11 T. 

Milk (pints), 

Cooked chicken oz 

• epoked bacon, “ 

KRgs ’* 

Butter, ‘ 

Bread, “ • ■ ■ 

Sugar, “ • 

Rice pud<ling, " 

('cK^ked vegetables, “ .... 

Fruit (gra{)es and tigs h. ."A . - • 

Somatosc, “ ■ * ■ 

Lactose, ■*' 

Nutritive value tappr<j\'iinatclyl : 

P F C if. Cats 

271 231 390 50*^’ , 



S 
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The conclusions which wem drawn from Uk; t xpcrimcnis in the Brompton 
Ho|j)ital are as follows: * •• 

1. The patients njade verv saiisfact.l) pruen"' ' Imi. allv nn.l '‘M";'''- 
mentallv when fhc or.linarv'.liel. Iirsi p,eM*ril„ .1 !■. ih.-mVer,- s,.nw« hii..n.. 
creased'; in short, when treated with niodeiai. h laiee diet- 

2. These comparativclv larije <liet'. were ,s|.i.iall\ w,ll h.,rne to ja j ^ 
much Itelow their, weights. The> .lid not .^i..' mi, h 

patients up to weight an.l^ith ;i»reste.l diM-a^e J'"' '''p' ' 
less satisfactory all around “n the \u\^larm 

of considerably smaller nutrili\e valii^. * * , 1 ,nr(. cxient 

3. Weight was gained in nearly e^rr^ , a- ^n ton,.- .. a - ^ 

and very rapidly, but this gam ..f Ihi. 1. w.iehfwa^ tvi a ^ 

more satisfactory progress ii*ll,c ttfla-r. ular ijian as in- 

smaller diets; on the other ha^.l, general h. tdih suU.;r.-.l 
dicated by failure of appetite, marked duresii\t .in* in<s • 

.he 

were widely different, and that the '• ,4 |„,,h ni<r..gcn 

tients was obviously impaired. ^ ,h|,V«sc ..f P*tients with 

and fat were imiformly g.xKi- 1 n'* verv large auan- 

high fever. The absorptioR .,f fats was excellent, although very large quan 
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titles were sometimes given; e. g.y with an intake of 231.3 grams, percent 
was al!feorbe(l. j • 

5. ItVas noticeable that the patients complained least of digestive diScom- 
fort.on the Jiets that gave the Ijest results experimentally. § •* 

6. With regard to the nhrogen: When tht amount of proteid in the diet was 
much incrttised, jt resulted in: 

(a) An increased excretion of nitrogen out of aU proportion to the increased 
amount retainefl in the body. 

(b) A diminution in the txjrcentage ol nitrogen excreted as urea, and con- 
sequently an increase in tlje j)ercentage amount excreted in a less oxidized 
form, indicating diminished nitrogen elalK)ration. 

(c) Diminution in the percentage of nitrogen absorbed. 

(d) An increase in the amount of aromatic sulphates excreted, indicating 
increased intestinal putrefaction. 

Economy of Feeding.—lt is evident that if cheaper foods are found tp be 
just as nutritious and just as ethcacious in cases of tuberculosis and other 
diseases, it is highly im[>ortant, for the .sake of the jx)or, that the prescribed 
diet should cost as little a.^ possible. In view of the fact that meat is the most 
ext)cnsive article ot diet, studies have f)een made of meat-free diets and meat- 
rich diets, both as to efl'Kiency £yid as theraptutic agents, and also as regards 
comparative merit of nutrition. 'I'he general results of these investigations 
show that there is miu h,t«^ be*said on both .sides. The weight of medical 
opinion, however, 'nefmes to rtie o[)inion that a dit’t masonably rich in meat 
is to be generally preferred, in such matters the .same instructions should 
govern as tho.se relating t(T the removal of tlie patient to a different locality. 
As is well known, one of the«mo.st frequent* remedial agents suggested to the 
patient is a change of climate, and*.'flso, inciflenlally, a change of surroundings, 
of friends, and of physicians. Such* Advice may be valuable to tho.se who are 
al)iedo follow it, l^ut in verv’ many cases it is utterly impossible, for financial 
reasons, •for the patient to be removed to a different locality. Often very good 
re.stilts are obtained by changing one’s habits of life, sleeping out of demons, etc., 
without l(iaving Okie’s home. In the .same ^vay, vviien the p'atient can afford it, 
the best possible diet, ir|c.sjx’ctive of its cosP, should be provided. But if this 
is not practicalTle, th^ very be^ diet within reach of his means should be se- 
cured, and a practically meiZ-free diet may yield very satisfactory rc.sults 
at much less cost. ^ 

Adx^ntagi? <ind Disadvantages of a Meat-free Dict.—Comparative 
itatistii^^iiave lx?en compiled by f inglish scientists on the economy of different 
ihethpds of feeding in cases of tulxTciflqsis, and the advantages and disad- 
vantages of^each. • 

The advantages of a meat-free cKet* observed by the EngUsh authorities 
are as follaws* “ The great adv^lnta^e of atmeat-free diet is its small cost. For 
example: The meat-free diet taken by patient i,’ which had a nutritive value 
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oi'protcM^;?, fat 146, carbohydrate 550, cost 27.5 cents a dav. Jf all iiu- 
tei# given in the form of pulse i(i this diet ha<l l)een replaced lo prote.,*i .11 ilu 
shape of meat, t(jc cost of thwdiet would hate Ixrn increaMnl 5 leni- a 
(lay, an extra cost of 55 percent.”# , 

The same authorities have studied i>articularly tlie disad\a;uagt's di a 
meat- free diet, and their coaclusions arc as follows: 

• 

There are certain serious disadvantaj^es in an entirely meat-free diet. In 
the first place, a diet such as we*usc*d, namely, %me in whifh the proteifi i.'n 
given chiefly in the form of pulse, is, of necessity, of a hulk) i harat ter. 

The large bulk of these meal-free diets, a^ lomjfared with a diet tontaining a 
similar amount of proteid from animal .sources, i.>> due to tlie fad that although 
uncooked meat and pulses ha\e ajiproximateU the .same ))r(ttcid \ahic, meat, 
in the process of c<Kjking, loses water, whereas the pulses, l>\ the timt' tlie\ ate 
fit for eating, have taken up water to the extent of tw iie^theii ow n weight, l or 
cxarn])le, a sirloin contains in its unc<M)ked condition roughly 20 jH-nent of 
proteid, l)Ut when cooked, owing to the los.s of water, its proteid \?due ri.s(*s 
to 2.S percent. On the other hand, tlie average penentage comjMisition of 
pulses, as regards proteid, is about 23 jxTcent in tne uinookefl tondjti<»n. but 
after the absorption of water during cooking, the percentage c<*mj)o.siiion oniv 
amounts to a little over 8. Tc; secure an\ given amount of proteiii, a bulk 
of vegetable food is reejuifed some four times a^ grc*at as would be ne('es.satv 
if animal food were used. * d'his fact is a ^reat practical obstacle to. the- 
more general use of vegetable proteid in clietai'ie* fot cc^nsunij>tivcs. It is 
sometimes found a difVxfllt matter to get paiic^nts with noimal ap}Htitc‘s and 
digestions to take a sufflciently large clkt whcai thc*^j>iils(‘s aie relu-d upon as 
the source of jiroteid. This difflculty e\f*c‘rienc c'cttn the c.isc- of paticaits witli 
good a[)|)etiles, etc., becomes ^a •matter of imp«»sMbihtv whe n dealing with 
patients with marked anorexia. * ^ 

Mother disadvantage of lhe.se meat-free* cliets is the chllicijltv of making 
them sufticiently appetizing. 'I'o maki^ a dic-i of puKts rcallv' palatable rc*- 
quires considerable .skill in cooking, a .skill*vvhic h the- average wotking** k.ss 
housewife does not possess. Unle.ss handlc'd and varic-d with ron'^cierable 
care, a diet made up largely of pulses is .scmicwhat insipid, ancl lacks the lh|,vor 
and varietv of the prdinary meat diet, further, j»rciiicli( e :^d custom, es|>e- 
cially amongst the lower dalsc's, aif opposes! to the adoption <»f a lai^elv vege- 
table diet, but the feeling in favoi*of a meat diet^is inyhaps not so vfrong as it 

used to be. . ’ . 

Another objection to the use of a large qiiantm c»T pul'-es in a die t is the rela- 
tively low projxirtion cef it which is absorlKsl in the- alim#uita») canal as com- 
pared with the proportion of tieat w*hic h is absorU*d^ * ’ • • • 

We were unfortunately unable to ascertaiy the eyut amountjirof the*]>u!ses 
absorbed in the case of cnir patients, but such evidence as we poi^§.s, ^iz , 
the gain in weight, whic h was rapid, Ute fac t that the amount of ihtr.cgc-n yi tliH 
urine did not decrca,se comparecl withjl^ excretfon on an ordinarv mixed diet 
and the excellent clinical re.sult.s obtaiiiecj, in^licate that at all evertts inU^stinal 

absorption was quite satisfactory. ^ . 1 • * 1 

Metabolic observations of a sonlewliat limited nature showed iTiat in the 
case of patients wdth norrnll alimentary canals, these large meat-free clielf 
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, • t 

did not give riscito any intestinal troubles; for instance, reguliar i^|fJ!5ervation 
showeS that at no time was there increased iijtcstinal putrefaction. 

To sflmnwrize, then, the results of our observations show that — 

It Vegetable j)roteid, as the main «)urce of the daily inicfke of proteid in a 
diet for the tulxjrculous, i^horoughly satisfactory so long as a sufficient amount 
of it is taken. 

2. The clinical resufts obtained, when treating consumptives upon meat-free 
diets of an adequate nutritive value, are often quite as good as the results 
that are obtainecl when ordinary meat diets of similar nutritive value are used. 

3. Owing to the bulky ».ilure of a mc«.t-frec diet, its use is restricted to 
patients with normal, or approximately normal, appetites and digestions, and 
is unsuitable for the treatment o?' those with marked impairment of the ali- 
mentary tract. 

4. The use of vegetable proteid in the place of all the meat usually prescribed 
in an ordinary meat diet effects an economy of some 33 percent. 

5. When economy is an object, the necessary proteid in a dietary should be 

given at least in part in the form of vegetable proteid. In the case of individtials 
with nortnal ai)petites and digestions, the meat of an ordinary mixed diet can 
be altogether replaced by pulses, but such an entirely meat-free diet is, on 
several grounds, not entii%ly .satisfactory, and should not be used unless very 
strict economy is ^‘ssential. * 

Views of the Illinois Statfc Board of iftealth. — The following sugges- 
tioDs made by the Illinois State board of Health Amcerning diet in tuberc ulosis 
illustrate the constwisuG of niecHc al o))inion on this subject at the present time: 

There is no (juestion but that the cvnsumptive needs an abundance of })rop- 
crly (X)oked, wholesome, d1gt*stible /ood, at .s*uitable intervals, but consump- 
tives are often advised to eat ni<.re than they sjiould and to eat at loo frequent 
intervals, and consumpti\e.s are too ofU'n ‘^stuffed” with food. It is diffic ult 
to say how n\U(h a con.sumptive'.sliould eat, or how often he .should beefed, 
rrcqx'r ach ice cannot well be given iV an individual ca^ without due regard 
tophi' patient’s dig^^stive ))ower.s, 6nd the adc'cjuacy of his kidnfvs. 

Many a patient who is lo.sing weight on seven meals a day, will gain if the 
nuinber Ih‘ reduced to three or four. 

Food .should lyot l)e given to a con.sumplive, or to any pne for that matter, 
W'hile undigested food remains in the stoniJix h. • 

The dil't mu.st l)c‘ varied, and it mu.‘^t be^iK)rne in mind that a diet .suitable 
for one consurflptive’may })rb\;c' dec ifledly unsuitable for another. Individual 
tastes must l)e consiiltc'd. *ll i^^ e.ssential, however, that the ])atient be “made” 
to like certain arliclts of food to which he has formed a dislike, or concerning 
wdiich he has^foriffc'd w^ong notions,— ihilk and eggs, for instance, — but too 
much' she) uKf,nc)t be attvrppted at once. * 

jra»v*pa,tients dislike milk, which is an absolute necessity in the dietetic 
•frea^-rnent of’ consumption. They sav fh^t it makes them bilious and consti- 
pated. Milk does not constipate, except possibly in small “doses.” In large 
quantities, V. r., one to three quarts^a day, milk is a laxative, and as such is 
mucK appreciated by persons w’ho have a tendency to constipation. 

Patient! will better appreciate the. nec1;s.sity for milk-drinking if it is ex- 
plained to them that one glass of gocxl milk contafns as much nutritive material 
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as two three ounces of lean meat, sixteen ounces of iwsters, uie ouiuc 
of f ocoa or cheese^ or two ounc 4 of bread. • 

If^ patient will eat three g(J[>S meals a day-rare l)eef or mutton is f‘\cellent 
fur a consumptiv^«-and drink a few glasses of milk, say three, Inlween nx^als, 
there need be no great anxiety as fo the suiliciency bf the diet. Hut solid fiKKl 
cannot be given with safety when the temjKTalure goes alxne 

And many patients will not eat three gmxl meals. 'So to those* an<l others 
in the advanced stages of the disease who are lo.sing weight rapidly, easily 
assimilated food must l)e given at more frequent interxal.s. Here milk anil 
eggs will be found indispensable, aJone, or as an adjum 1 to other finxi. 

Rut while milk and eggs have hel|>ed man\ con.sumj)tives to health, neither 
of these nor anv other articles of diet can*lx‘ taken aK)ne, for any (ontinued 
period. 'I'he diet must be varied. 

Sample Dietary —Tht following dietary, subject, of course, t(^ ihangesto 
suit the individual case, will give .some i<lea of the foini io be allowed a cim- 
sumptive whose digestion is good: ^ 

7*;oo A. M. I'ruit, cereal, toast and butter. raw or .soft Ixyled eggs, 

one or two glasses of milk. 

io:oo A. M. Two glasses of milk, iraikers, breai^and butter or toast. 

1 2 :3o P. M. Soup, rare roast beef, oi; lamb <>r mutton, or turkey, or steak, or 
(hicken, sweetl)rcads, one or two \cgetables, like jHitatoe*', Ux'ts, pea*'. U*ans, 
corn, .spinach, cauliflower asparagus, turnii^'' Riead and butter ami iIwko- 
late, coffee or cocoa. lettuce salad, with ohve oil. if the patient liki'^s it. 
Raked or stewed apjiles, l^read pu<lding, rke, cuMard, junket, i.r the like. 
Almonds, walnuts, or })e4'ans, form a valuable ad.fitioii !<• the (onsumiitixe .s 

A'oo P. M. Two gla.ssc*s of milk, wifU one or twv eggs. Riead and butter. 

7-00 P.M. One or two glasses .>f milk. Tw..egg*> bread and butter with 
jelly or jam. Meat may U* gi^erf with the laM /neal, e^pei lalb if the midday 
me^l was light. Meat .should next r be lovl^ed t\\i<e. 

General Rules in ^efrard to Fatiny ‘^Imuld be eaten .dowh, an<l 1 )C 
well chewed, 'llie consumptive must not “bolt '' hi^ meaN , • 

Milk should l>c drunk slowlv. It will be still better if it be sipj^l. I u 
common wav of .lrinkin« milk,' in iir.al -.nalkov., one adcr 'V " 

principal cause of jts IwinK in.lii-n-til.le ’I Iw a.Mii,..,, of a jnn, 1 . of sail often 

makes the milk more [lalaiifl.le. • 

Kggs should be served in a v^iriety o) w.iv-a. ravv, ic i >«' , ’ 

shirred, baked or lit;ht frieTl. H.H 

tienl a dislike to the taste of he sln.d.Onall.m ^ 

can rasily Ik- done tiy hreakinu the eirtts in a tjlass. ai^ .oyrmt- th.m h 

milk or a little light wine anal “ tossing it off • ^ . , ..hcLa 

Rutter is verv fattening. and*it is well htr < onMiny)tive piftii,^!^ to parlake 
frellv of bread ind butter, provllfed abjavs fl.at it ,Us 

^“nolllEraclisrwVcgar,'!^^^^^ lemon’jui.e, ete., lend to stimulate Ihcapt*- 
‘“"sometimes the digestive 'sca^tem becomes cloRped. and the patient show! 
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a disgust for f(X)d. Here it would l>e well to cut out eggs and milk Jlp a week, 
and cofisult a physic ian, who may prescribe a Jaxative and a-tonic. • 

To pfo{)erly digest this numl>er of meals, patient must remain (fut of 
doors the greater part of the time. 

Dr. Alfred L. .Loomis gives the following good general rules to follow in 
relation to eating: * 

1. Food should l>e taken at least six fimes in the twenty-four hours; light 
re[)asts lx;tw'ecn meals and yn retiring. , 

2. Never eat when suffering from iMwlily or mental fatigue or nervous 

excitement. • 

3. Take a nap, or at least lie down, for twenty minutes before the mid-day 
and evening meals. 

4. Take only a small amount of fluid with the meals. 

5. The slar( lies and sugars should be avoided, as also all indigestible ar- 
ticles of diet. • , • 

6. As i!ar as possible, each meal should consist of articles requiring about 
the same time to digest. 

7. Kat only as much as ^an be easily and fully digested in the time allowed. 

8. As long as p^issible s\siematic e.Mi'rcise should be taken to favor assimi- 

lation and excretion; when this is imjiossible massage or passive exercise 
should l)C undergone. c * , 

9. 1’he food must be nicely prepared and daintily served; made inviting 

in eVery way. , * 

Dietary for Those Having Large Appetites.— Dr. Albert P. Francine, 
in his recently published Vwrk on “pulmonary Tuberculosis,” suggests the 
following as a full dietary suitalde for patie;its with large ap|>etites and good 
digestion. Naturally small eaters^ c'ould 5ot follow this without moditica- 
tion, and hero is emt)hasizecl the n/.‘^esMty for individualization: 


|r A. M. One piilt of milk and t\vo raw eggs, taken in bed. 

8:30 ^.M. breakfast. Fresh fruit, cereal, bacon, salmon, herring, or 
ten^ler steak, chop or chicken; dry toast, wheat bread or corn bread; a pint 
of milk or cup of^coffee, chocolate or cocoa. 

10 A. M*. One pint of milk and one raw«egg. 

i2:3a~F p.M. Luncl^ (heaviest meal), 'preceded by half hour’s rest. 
Thick sc)upS“-purce*of veg^tal)les, es^x'cially the albuminous legumen; a 
roast and vegetables; brtfad «.vith t)lenty of fresh butter; simple desserts 
with sugar. • c * • 

4 p. M. One juftfhf mjlkmnd one raw ^gg. t 

6 P.*M. Si! 4 )tt‘r, precfcjed bv^half-hour’s^rest. Light, simple meal, cold 
me^tSjJight ^salads, tongue, sardines, etc. Pint of milk, or cup of weak tea, 
Ifrco^oa. *• * 

9 p, M. One pint of milk an\l two raw; eggs. 

9:30-10 p!m. Patient g(x:s to bed.^ t* 

• • . 

The parent wilbcfo lietter iL*he caij ha^e his meals at a table where others 
are eating and enjoying their food. But a consuibptive should not be allowed 
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to sit at#^table with other!, unless his hands and face lia^c l)ccn iarqull 
wa^iedy and unlesa he is able to iuppress his cou^h while at the table. • 

Plta^nt surroundings, a ^tferful dining-room, an inviting tabloiwith ; 
clean cloth and w^pkins, palatable, well-cookcd food attrai liu*l% served, ur 
all essentials in the dietetic treatment of consumption. “ Li jc ii not to //: c, hu 
to be well” ^ 

Use oj Alcohol . — A few \vords in lomlusion as to the use’of alcohol (malt, 
beer, whisky, and the like) in consumption. .Vlcohol is now very .seddom u.sc'd 
in the treatment of consumption. Jt is wrong; it is fooli.sh to imagine that 
alcohol has any specific action gainst consumotion. Onlinarih the con- 
sumptive needs no alcohol. Usually he is better oil without it Hut there mav 
be cases where the use of alcohol is permissible. 'I'he phv.siiian i^; the best 
judge. Alcohol should never be taken by a consumptive except on the advice 
of the family physician. 

While many competent jdiysicians would take e\(cy»tion to Mime of ihe.se 
dire’etioHS and phv^siologists object to some of the j»riini|des of nutrition .set 
forth, the statement as a whole well represcMit.s the roulls of \}>cric'n(e. 'The 
supreme importance of the necc\ssitv of considc riijg ea< h jtatient .sc'parately 
in regard to his diet is well brought out.* 

No Universal Diet,— From a careful review of all the maicTial which has 
been collected, it mav be'^aid that theie is*ho dc'linite .sv^tem of diet which 
can be prescribed in all ca-sel^ In everv inM^jnee the j>c*ciiliar coiiditionsfind 
environment of the patiei^l mu^l be studiecl, ancUiUa geneiious diet i's decided 
uj)on, it must be .selected with a view to exciting the least p<»ssible disgust or 
repugnance on the part of the »patieni.*^ d c» ihi''Mi‘rid the various nourishing 
loocis just mentioned, and manv ojhers of iike»c harac ter, mav be tric'd c aretully 
for the purpo.sc of seeing which (’s tolerijted in the largc*st cjuantily by the 
patient. This having been determined, |tlie iWc'rfc'cdiiig mav \r cemtinued as 
long as there ar^ no* dislinctlv unfavorable j^vnipioms dc‘V|*lo|H‘cl. I he^v’CTV 
moment, however, that the digestive organs bc‘<ome so overloaded dial tfiey 
themselves become diseased by reason of the overfcM-ding, it is jm|H)ssibl^ to 
understand how ilsjL'cjntiniiance could result in any benefit t'c^the patient, 1 his 
is another of the numerous cases which it isajeparent tliai general theories 
of diet cannot be rigidly applied in all cases i^i ai miaj pracpce. I hat the 
patient should be nourished goes witllmt savi^ig. and to the greatest |K)ssi!)le 
extent, but each ca.se must be studied ciarefulll'»bv a (cgnjH‘t/:ni jihvsician in 
order to determine the charAcl^r ahei quality of*thc dirt suited to the 
condition and idiosyncrasies of patient. ^ 
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analysts of INFANTS’ AND INV^VLIDS’ 

{Compiled from Various ^ources.) 


FOODS. 


Nami( ok Food. 


l*RO- 

rriN 


flvRWO- 

HMJRtTtS. 


S*lu- 

bk*. 


Remarks. 


Albany Food, 

Alienbury No. i Food, 


Allenbiiry No a l*'ood, . 

Alienbury No. 3 F'ood, . 

Amerlcaii-Sw iss F'oo^l, . 
AnRlo-Sw'ihs Food, . . 
Banautna, . . 

Bfnjjcr'!* Food, 1 

Carnrlclc ’8 Soluble F'ood, 1 

Cbanmairs Whole F lour, 1 
Cbelline Infant's Food, . , 
Cheltinc M.i*l 69 e FVxjd, 1 
Coomb’s Malted F'ood, 1 

Cremalto 

DIastaseu Farina, . . . ! 


t 

Falribild's Milk Powder, ! 


Falona, . . . . 
Frame FckkI, . 


Frnnco-Swlsu F'ood, . 
Horlick'a Malted Milk, 
(ready for use) Chit 
lenaen, . , 


Horlick'b Malted F<K>d, 


Hovis Babies' F'ood, . 
Hovis No. 3 Food, . . 
Impel ial r.mn uni, , . 
1 . and 1 . Food, . . . 
John Bull No. 1 FotW, 


John Bull No. a Footl, .i| 


Kufeke’s ln?ant Food. . 
I.Mir|i|jinn’s VcKetablc 

Loeflund’s Cream Flrnub 
aion, . . 


Maltico Food, 


Manhu Infant F'ood, 1 
Mellin's I^ood, .* .O 

MfJpFoodT.* .M. . 

c e 

Moaeley'a Food, *. . . 
Mnffler'/Food^. . 

yetf^'aFood, . . 
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Much unchanged 
March. 


Ready for use. . 
A malted meat plus 
No I F'ood. 

Partly malted w beaten 
Hour. 

Much cane sugar. 
Much cane sugar. 

A banana flour. 

Much digested in pre* 
paring 

Much unchanged 
starch. 

A whole meal flour 
Contains much starch. 
F'lilk malted 
Muchunaltcredstau h. 
Cream and malt 
Cat boh >d rates said to 
be made soluble in 
prepaiation. 
Practically milk 
sugar 

Cereals and a fal con- 
taming bean 
Not so rich in minerals 
as claimed to be. 
Much cane .sugar 
Desicc ated milk, 50 0; 
wheat flour, 3625; 
barley malt, 23.00; 
and sod. bicarb , 0 75 
Almost completely 
malted. 

F'ully malted 
Starch 7 5 per cent. 

Mainly starch. 
Maltose, 21 32, lactose, 
^42; dextrin, 3.55. 
Maltose, 23 31 . dex- 
trose, 132, dextrin, 
538; lactose, 7,65. 
Made in Germany. 

Made from nuts and 
can be added to milk. 
A thick brown paste 
made from milk and 
malted wheat ex- 
tract. 

Composed of milk and 
malted cereals, no 
starch. 

Desiccated milk and 
malted cereals, much 
starch. 

It IS a desiccated malt 
extract from wheat 
and barley 

Desiccateci milk with 
maltose and dextrins 
*7 36, and cane sugar 
25 percent. 

Complete conversion 
during mixit^. 
Desiccated milR, pow- 
dered white of egg, 
wheat flour and be- 
to«e. 

tactically all starch. 
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Ridge’s Food, . . . . 
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tNFANTS’ AND INVALIDS’ FOODS. 
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MEDICINAL FOODS.J 
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Name or Food. 
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Alcohol by Voicme. 
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% 
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% 

% 
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(’ur|).anutrine, 

; 61.00 i 

2ii45 

0-03 

4.28 j 

5-34 

15-5 

( iirpanutrinc, 

' 6<^.6o 1 

2I,2{) 

I.O<) 

6.24 

5-78 

17-3 

IVptones, 

8482 ! 

3-^\3 

r.oo 

1 450 

6.05 

22.0 

Lii[uul Peptones with C'rco->(>te, 

■ 77 f)0 j 

4.34 

0-75 

3-84 

13-47 

22.0 

I.‘u|ui<l Pcplonoids, 

‘'^ 3-34 

0.2.^ 

0-93 

' 4-93 

10-57 

17-5 

Peptonoids • 

. 81.02 1 

2.02 

0.90 

4-53 

11-53 

i;^.8 

Predigested Beef, 

8f)67 i 

3-40 

0 t8 

2.38 

i 4-37 

19-7 

Predigesteo Beef, 

■ 88 ^o j 

4-37 

0.19 

2.59 

1 4 55 

19.0 

Nutrient Wine of Iteef Peptone, 

73 ' 

14.07 

! 0.23 

I 0.64 

15-43 

21.5 

Nutrient Wine of Beef Peptoim 

txj <)o : 

13.70 : 

0.40 

’ 0‘43 1 

1 . 5-57 

20.9 

Nutritive Lujuiil Pep4()ne, ( 

' •'*1 .V» i 

1.02 j 

0.84 

i 1.86 

I2.8() 
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Nutritive Li(|uid Peptone, 

82 .,0 ! 

I O'; ! 

0 80 

' 1.16 

' 13 19 

21.8 

Panopepton, 
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, 2.t)0 1 

l.!0 

6 ^8 

1 1 92 

18.5 

Puno|)epton ? 

77 tK) : 

4 •86*: 

J.16 

' ^>-33 

' 10 05 

20.9 

Peptonic Elixir, 

8f 24 ; 

. 3*21 1 

1-55 

2.54 

1 1,46 

18.8 

Tonfc Beef S. ik 1)., * 

70 7-’ 

I2/»l ' 

161 

3-40 

2.36 

14.9 

Tonic Beef S. k D.,a . , .a . . 

•'^33 ' 

12 63 ! 

1 54 

3 28 

2.22 

1 6. 1 

Licjuid Peptone •. 

66.33 

•44 1 

C.87 

i.8i ; 

O.S 5 

14.0 

Cow’s Milk (p8 percent f«t) 

* « 

j 87.00 

i ■■ i 

1 6’67 

1 1 

3-50 , 

4.80 , 




SIMPLE METHODS FOR. DETECTING 
FOOD ADULTERATIONS. 


GENERAL CLASSES OF ADCLTERAnoN. 

Simple Tests. — Many forms of adulteration are easily <lelermined by 
simple tests that anvone, without the training ol the professional ihemist, 
may practice, using the ordinary apparatus found in liie household and re.agents 
which are constantly at hand or may Le readiK oblaine<Lat the drug store. 
This subject has been lreate<l in^Hulletin No. too of the Bureau of ( hemistr\, 
U. vS. Department of Agriculture, by \\ . 1). IbgGow ano Burton J. Howard, 
from both the chemical an^lj mii roscopic al jaunts (*f view. Whenever these 
simple tests are applied, tlje operator sh<mld have at'hand samples of the same 
articles of known purity, and apply tluMests aLo to tlu m I he lesults will 
serve as a guide in interpreting die reactyms obia.nAl on the artiile under in- 
s|>ection. , • * , 


• SOME Ff)RMS OF F(^O^I) ADLLTFRAd lON. 

Gross Physical Attulterations.— \cry ..ften uriain (.fMlic p-osscr a(hil- 
terations of food.s, as well as ollu-rs whoso il< ln lion is somewhat more dillii ult, 
may be detected by per.sons who are n..i trained in either ihemisiry or *ni- 
croscopy. If the adulteration is su< It that it is apparent to tVe e\e. r.s, for in- 
stance, the arlmixlurc of two or r^ore subsiamcs in suflidenlly larye partiiles 
to be identified, the detection is simply a (Hieali..n of.oriliiviry ins|K<lion. 
The admi.vture of artifiiial coffee ttrViiis resnrtblint; (tenerally in color and 
shape the natural coffee grains is a c ase of lhi-‘ldnd, vei. the .distin. lions arc 
not always so great that th^ tpilrained eye. e\c*n Jcy earFfiil.allf-ntion, can 
easily distinguish them. Many .liter mWtuaes of this kind are.v.r luive Ix-cn 
on the market, and are generalb c'apaije of ease detec tion W h<« thi s at < ^ 
subdivision is finer, it is still not be\ond '"he |Kiwer of the untraintv c>c o < is- 
tinguish the difference, if an ordinary magnifying glass, which almdst everyone 
may get is used. Thus coarsely ground .shcjls and fnal stones ^txed with 
pepWr* and spices may be detected with a considerable degree of accurge- 
^ . SP.t. 
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by simple* magryficat ion. If, however, the detettion of the aduit^tion cle> 

pcndsSon special and obscure structural relitions, then even the magni%ing 
glass of microscope will not reveal to the uni^racticed eye the sophistication 
which Tias taken place. Nevertheless, sope adulterated ‘loods have certain 
physical traits; which, while not wholly convincing, may be at least sufficiently 
marked to arouse suspicion. It is advisable, therefore, that every person pur- 
chasing food make a careful study of its ap})earance; the neatness with which 
it has been put up; the cleanliness of the wrappers; the character of the gen- 
eral surroundings; the physical conditioif of the food itself; and the label 
which it bears. In fact, all accessories accompanying the food product are 
subjects for careful and patient investigation. 

Chemical vs. Condimental Preservatives.— There are certain preserva- 
tives that respond to simple tests, which, while not absolutely final in the 
hands of a layman, at jeast may give grounds for a reasonable doubt as to the 
purity oj the goods in question. 

Certain condimental substances commonly exercise pre.servative effects to 
a limited extent, althougli they are not classified in the list of chemical pre- 
servatives. AmoRg these may be mentioned the ordinary substances used 
to give flavor and character to food [iroductsj, both fresh and preserved, such 
as salt, sugar, vinegar, spices o! all kinds, essential oils, brandy, and smoke. 
Thhse substances are recognizor! by ])hysiologist^s and experts as having valu- 
able qualities whiifh render th^ir use in food whoily#l^itimate. They tend es- 
pecially to act upon the nerves of taste and smell, and thus to excite through 
these nerves the activity (tT the organs of thi' body that secrete the digestive 
ferments, without which tl^e Migestion ancl absorption of the food are 
impossible. While these siib.stapaes if talcen in very large quantities ^may 
be capable ofV'xerting a deleterious* influence, as may any food for that matter, 
thf)^ belong to aif entirely different cla.ss from those preserwitives which have 
neither, taste nor smell and which cannot po.ssibly be of any value in the 
process of digestion. The argument is frequently made that a chemical 
preservaUve whkh has neither taste nor smell no mo»e harmful than one 
of the cqndimental preservatives, such a^ common salt, and, therefore, if 
common salt !<? ])enriitfed, which is known sometimes to have injurious effects 
when u.sed in excessive (Juanlities, the chemical preservative should be ad- 
mitted, provided! it* is not lised in 'large quantities. The argument is not 
logical, and weight Whatever when analyzed in the proper way. 

Artificial Colors. — Another It^rra of adulteration which may be detected 
^«ometTmes ^thout much difficulty is the use* of artificial colors. The presence 
of tte'se is excused by some liters on the ground that they come to the aid of 
digestion tllrough the optic nerte, >us* as taste.comes to its aid through the 
gustatory.and'odpr through the olfactory nerve. There is some reasonable 
ground for this statement. It is true that the foods appeal to us very strongly by 
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tbcir cold!,, provided the color is a natural one. AVhen, howjver, it is known 
tha?the color which is seen in {he food is of artificial prinluc tion, it its 

esthetic appeal aj well as itsaexciting effect u|K)n the digt‘sti\e yrgaijs. Its 
value, therefore, de^nds wholly on deception. The, effect which is produccil 
on the mind by a known artificial color in foods is rather one of clisgiist than 
of pleasure. Especially is this true since the vegetable c olors, which are t he only 
ones natural in foods, have been so largely su])planlecl by the artifuial i»)K)rs 
produced by chemical means. It follows, I think, without contention, tliat if 
w*e admit artificial colors at all in*foods they shc^iuld be of xegetaMe origin. 


The question of the propriety of admitting them has lK)th a legal and an ethical 
aspect. The coloring of foods is illegal if it conceals inferiority or is in any way 
deceptive. The coloring of foods is contrary to the esthetic instinct if it is 
glaring, assertive, and intense. L.sually in attemjiis to imitate a natural color 
in f(jods by artificial tints, Herod is oiit-Heroded, and the final tint is usually 
much more intense than that which nature j^aints. 'Fhe general clTc'ct, there- 
fore, of artificial colors is to affront the artistic nature of the < emsumer, and thus 
any possible l)enefit which could have come frcmWdie use of the tint is dis- 
counted. The only case in which it is to!eral»le to use' artifu \l\ t olors is in those 
compounded foods wliich pf themselves ha\e.no natural color and ^^hic h may 
be made, by tinting with a Jiarmless color esjR-cially of vegetable origin, to 
appeal to the eye of the ccmsiirner. I'here ifre, Ji(,me\c*r. very few fo<Hls of 
this kind, and I am strongly of the oi)inion that Ihe eye uoufl be better jdc'ast^d 
in the majority of ca.ses if all artific ial ccjprs \ccTe c'x«.lu(kHl fn>m fineds. 1'here 
could not possibly any harm come to the* .onsumer, and a great deal of goexi 
would be accomplished. To the*real connoissciur there is nothing m.»re re- 
pellent than to sit down to foods •gorgecuisK- and inartistic ally ^tinted and 1)C 
expected to eat them with relish and cntlii*ia"ni. , , . 

These three fofms of adulteration, nameh, •mixing, presc-rting, and rolofipg, 
are the most common forms, ^^ilh iK«rhaps the ex.ejAi^'n of the extny tmn of 
some valuable ingredient, or the addition of a neutral or inactive .sulistance 


to dilute the strength of the natural product. - 

Obsolete Adulterations.-lhrrc are many forms of adulteraiv)n which 
are believed to exist, and ^hich j.rl^I^ did exVt once, that. have no l.en 
practiced in this countrv, to any extent, forlpanV years. In this category 
the old fable of ,he ^dditionVf sanci:v> s«gar, o g>psum 

and terra alba to flour, and o*f *lum to bre^l. f l.ntr has ^ 

in other wavs, however. As staferl in cnnnrft,..n wttf. ^ 

of so-callerl gluten flour is only ordijtffy.flour «;nh an ’"f' > ^ ^ 

tent of crude protein. There ha.s al». l)cen a large amount of adulteration 
by mixing two or more flours.and rallAgtheVodurt by the na^e of the mo« 
expensive constituent, as, for instance,.buckttheal madt partially, of rye or 


oat flour or both. 
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This brief siuomary of the common forms of ati/ukeration is not uy 

any mlans to exhibit the whole range of adulterated products, but to airvc 
only as^n ii|froduction to some of the simple methods of detection, * 

♦v* 


MATERIALS AND REAQENTS. 

Definitions.— The term “reagent” is^ applied to a chemical or an agent of 
some kind, by means of which definite chemical changes are produced which 
are more or less easy of obJervation. Sonic of the materials used in makiifg 
simple tests, such as will lx? descrU^ed, are as follows: 

1. Turmeric Paper, — This is an ordinary white filter-paper made of pure 
fiber which has been cut into strips, dij)pcd in a tincture of turmeric, and dried. 
It has the characteristic color of the turmeric itself. 

2. Alum. — There aw several alums which may be used for chemical pur- 
poses, The ordinary iron, |K)tassium or ammonium alum may be used for all 
simple- tests. 

3. Hydrochloric ^rrV.-^This is a substance which is usually called “muri- 

atic acid,” and can lx* obtained at any drug-.store. All te.sts in which hydro- 
chlt)ric acid is used should be (;onducted in tglass ^or stoneware, as this acid 
will attack many metals, such as iron, tin, zint;, etc. It does not, however, 
attack silver or gold, ^('afc jnu§l be exercised no^^to spill any of the acid over 
the skin or clothing, as it wilHmrn both. • » 

4. lodin, — The ordfna^y tincture qtiodin of the drug-store is used. 

5. Potassium Perman^amte. — Tlfe.se bright colored crystals, which give 

a purple red sedution, can lx‘H)btained at afiy^irug-store. Dissolve about one 
part of thc*crystals in 00 parts of wjfter. * ^ 

6. Alcohol — Pure alcohol, whetfulr distilled from grain or other sources, 

cafi ix* used. * * 

7. Chlorojorm. — The ordinary reagent used for [xoducing anesthesia is em- 
pl(^'cd. 

8. Boric Acul\>r Borax. — This is a ver^' common chenft’cal, kept in almost 

every house. ^ • 

9. Ammoniif Watfr. — Th?} is the ‘very common reagent kept for cleaning 
purposes, estxcially for remoA^fhg grease s[K)ts. 

10. Halphen^Re(kj^ent. — 'lliis is a K*agt;nt by means of w’hich cottonseed oil 
can dct^i^^c^k In thi.^ case it w-ould Ijc advisable to have the reagent pre- 
payKy3)»thc druggist according^o the following formula: Dissolve one-third 

•of a^Q^spoonful of finely divided sulphOft- in from three to four ounces of carbon 
bisulphid apd mix the solution with an e^jual volume of fusel oil (amyl-alcohol). 
Thl^reagent tpust be used with ks rAul?h care as. gasoline, as it is ver>' inflam- 
mable. * 
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t TESTS FOR DETECTING CHEMICAL PRESERVATIVMS. 

BSric Acid.— Boric acid (}r borax may be easily delected \jhtn* prest^ni 
in such commodit/bs as sausa^re, butler, or milk, iji which ii was oftni use( 
before the enactment of the hood and Drugs Act. If the boric acid is in meat 
a small sample should lx? iul)lx‘d thoroughly with a ’little water, whiih tli.s 
solves a large part of the preservative, and the liquul filtered to remove tin 
solid matter. In the case of butter a teasfioonfui is })laci*d in a ( uj> witli <loubl. 
Ae quantity of hot water, which will melt the bufter. After melting, the (on 
tents of thc,cup are well stirred with a tea^^tMion and st‘t aside in a lool placi 
until the butter s(^lidifies. 'Hie butter w'ill be attadied to the sjxkju and can 
be lifted out, the remaining liquid being strained through a white (otton doth 
or rilter-paiK?r. It is not necessary that all the licpiid should pass throngli, |)iit 
only a sufficient quantity to get the test. In the <>f milk, iw<> n* three 
tablesfxjonfuls are mixed with twice that (|uantity of a solution of a t(vis|MK>nful 
of alum in a ]>int of water, shaken \ igorousb , and filtered. 

Applying' the About a tablespoonlul of the .’'i(juid,obtaine«! bv to'aling 

the sample as just described, \s [daied rti a dish with li\e drops of iwdroi hloric 
acid. A strip of turmeric^- pajM^r is dipped jnto the licpiid and afterward re* 
moved and held in a warmjilaie, but not warm (mough to ihar the ]>aj>er, 
until dry. In the case of Ahe preseme of Dirii aiid or borax, tlu* turmeric 
paper assumes a bright 4’hx‘rry red color on drx iiig If now h drop of ammonia 
is added, the red color changes to dark guen or gronish black. This test 
will be found satisfactory even id the han of a beginne r. 

Benzoic Acid.-— Among tliv ^ui stance's m«»>i trecjuently jireHTxed with 
l)eq^)ic acid may be mentioned tomato <aNup as wcdl as miiuenv'at, certain 
fruit juices, etc. In acid media, such asjdtsup, the* ben/oatc of s«Hla is chn (im- 
posed and free benzoic acid is jircMimcMi. ‘If an\ » onsidlrablc' quanti]\; of 
benzoate of soda has been iisecl in tomato c atsup, it < an U* detected 1^' sc-tting 
aside in an ordinary dish in a warm pkne*. as, fur instant e, near a radiator^ 
covering to kecj) oift the dusT and pillowing to stand for a fev days, ^i that the 
evaporation goes on \ery .slowlx.* .As ilie concentration takes [dacci lioautiful 
lamellar crystals of Ixmzoic ’acicl arc formed. These sometimciK grow up from 
the magma to the height of a half inc h or e\en^<irl*. If the content of lienzciir 
acid is ver}^ small, it may be c.\lrac,ted hv .midifxing aiJJ shSking with chlo- 
roform and then l)e set aside in*a ccxil place to cwti^Kwate. •>'l*e*c hlojoform 
should be subjected to only a geftllc temix-riflure, scf ffiat the evaixir^ticin may 
be slow. The charactcri.stic apfiearait-e of the lamellar rr)'RtaL^as beffije iif^ 
dicates the presence of benzoic acid. , 

Saccharin.— Saccharin Isa \cry ^oet fulistancc prepared from coal-tar 
and has been used largely for sweetening purfjtises instead c)( sugar.# One part 
of saccharin is said to have &s much sweetening power as 400 to 500 parts of 
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sugar. Sacchari* has some preservative powjer ilso, but is never .yaed solelv 
fbr thi#j)urpose, the preserving influence bein^ only incidental. In the detec- 
tion, of ^Wciiarin the substance containing ityi which is usually a h'qujd, is 
shaken with chloroform, \^hich settles to the bottom and is removed by means 
of a medictpe-dnjpper. The saccharin enters into solution in the chloroform, 
while sugar, if p)resent,'(loes not. The chlorofori» solution is then evaporated 
by heating gently, and if saccharin hasj)cen present the residue has a dis- 
tinctly sweet taste. This method is not applicable to substances whose chloro- 
form layer contains a flavor that would mask the .sweet taste of the sacchai 
as, for instance, ginger ale. « 

Salicylic Acid.— Salicylic acid at the present time is scarcely used at all 
in this country in preserving foods. It was formerly found in the same class 
of f(K)ds which arc now preserved by benzoic acid. The detection of salicylic 
acid is a very simple matter. Solid and semi-solid foods, such as jelly, should 
be mixetk with .sufiicient water to make a thin liquid. In the case of f(x)d 
containing insoluble material, such as jams, after macerating for some time 
the liquid portion may be .separated by straining through a piece of white 
cotton cloth. A gentle heat may be used, if desirable, during the macerating 
process. Two or three ounces of^he liquid oUainec^as described are placed in 
a narrow bottle hokling about $ ounces with alx'>^t a quarter of a teaspoonful 
of cream of tartar, or, bottler, if At hand, a few' dr»ps of oil of vitriol (sulphuric 
acid). The mixture is w'cll shaken for two or three minutes and again filtered 
into a second bottle. 'Tq this filtered liquid three or four tablespoonfuls of 
chloroform are added and the contt*nts mixc*d by a vigorous rotary motion. 
After well mixing, the contents of the bottlA may be |X)ured into an ordinary 
glass tumbler and allowed to stantbuntil the chloroform settles to the botR)m, 
it l)eing heavier than water. Shakin^l should be avoided^ as much as possible, 
sincftit causes an emulsion of th<? chloroform with the waterVhich is difficult 
to break up. The” chloroform layer contains the salicylic acid, if any is pres- 
ent^ and .should he removed from the aqueous liquid by means of an ordinary 
dropping^ube, or*a glass tube with a .smaH,oj)ening and a bulb, into which the 
chloroform can be sucked. This chloroform mixture is placed in a small tube 
with a little water aTid a sriiall fragm^t, not much larger than a pinhead, 
of iron alum. The contebts^Of the tul)e are thoroughly shaken and again 
allowed to stand un^l the cfiloroforift settles to the lx)ttom. If salicylic acid 
is pre^nt, 4he’'upper portion of the liquor will assume a purple or purplish 
color 


ur.ir.LiiUlS UF AKTIFICI.AL COLORING. 

Col^r. — The presence of cof)peF in foods is very easily detected. It is 
usually employed, qnly for the purpose of pro<lucing an intense green color in 
goods which are naturally green, such as green b^ans, peas, etc. In this case, 
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add a <ispp or two of hydiSachloric acid, mix thoroughly, apd place a'hrfghi 
st*l knife-blade in the solutioi. If cop,«r salts are present, cop|K,, easily 
recognized by its reddish coljr, will be deposite,! upion the knife-hlatk’. If it 
is not desired to «oat a knife-blaile, a bright iron^or steel nail 'will Serve the 
same purpose. 

Caramel.— Caramel is rf)ften used to color freshly miule (lisnlled litpu.rs 
so as to give them the appearance of great age. It is also emjiloycil to simviluic 
the natural colors in flavoring extracts, such al vanilla, and in fact is very com- 
monly used whenever it is desired to protluce a* red or brownish red mKir in 
food products in general, both solid anj liquid. Caramel i:> produieil by 
heating sugar to a high temperature until it is partially decomiHi.'setJ. In this 
condition sugar to a great extent lost^s its sweet taste and its soluldlity in water. 

To detect caramel two test-tubes or small bottles or phials of equal si/c and 
shape are employed, and two or three lablesjHionfuls^of tlie susinctcd .sample 
are placed in at least two of these bottles. I'o one is added a tea^nionful of 
fuller’s earth, which can lx? secured at any tlrug store. The mixture is thor- 
oughly shaken for two or three minutes and tillered through tilter pajKT, the 
first portion of the filtered hquiti Ix'fhg relurm'd to the (iher-pajxT and the 
sample finally replaced in the priginal test-tube or Ixittle. I he liltered liquid 
is compared with the untreated samjile, and if flic former has lost a giKKl part 
of its color, it may be taken h.r 'granted that (he (olor of the original rfrlkie 
w'as largely due to carijniel, since this IkmIv is fcmoxeif to a large e.vlent l»y the 
fuller’s earth. ^ ' 

This test is a little more diflhult thar those wffidi have prctXHled it, and, of 
course, would not be conclus^vt'^in the lasc* liodies whi<h (ontain natural 
caj^amel; in other words, stub .f' are prepare<l in anv way wiih^sugar width 
is subjected during Ihe [irocess wf rnan|ifai tore t<» a high tempiTalure tapablo 
of converting a«|X)rfion of the .sugar into < .wamel For instant e, in the dning 
of malt the heat is often such a.s to partially (har tlx* malt, and the imxlucls 
made from this malt, such as malt vinegar, might show the preseix e of cayimel 
when it had not liecn adfle^l thereto. Again, in the r(»asting of toffee a consid- 
erable quantity of caramel is yr*wluted by the atfion of heat on (he sugar 
which the coffee l)ean contain.s. Heni,e. the icesence ^)f rq^'amel in roaslct] 
coffee would not lie evidence that^it ha.l inx-iF ad<le<l as an adulterant, or 

otherwise. ^ ‘ 

Turmeric. — Turmeric is*oficn used to givy >«lIow cAlq^itj) guch prepara-, 
tions as mustard, especially iffhe mustan^has Ixvft atiuIteraH-d walh'fkiur or 
other white substances. In thft case it has lx>cn quite a comrtltm j>rkrice,to 
restore the color of the mixture fo^the normal yellow color of thc'rfustard 
meal itself, and turmeric i^ one of IfwvmtBt common of the ctfloring-matten 
used for that purpose. In the detection of tumeric, a/easpckmfyl of ftie sus- 
pected sample is thorougMy stirred wath a small quantity of alcohol and the 
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miktufe is allowed to stand for fifteen minutes, »or until there is. distinct 
separation— the turbid or solid matter settling and leaving' a practically cHar 
liquid aBove^it. This alcoholic solution is theif poured into a clean glass or 
bottle. *About one-third a tablespoonful of the liquid® thus prepared is 
used for the experiment and is placed in a clean dish and mixecf with four or 
five drops of a con’ccntralcd solution of boric acid or borax and about ten drops 
of hydrochloric acid, by stirring well with a splinter of wood. A wedge-shaped 
strip of filter-paper, alx)ut two or three inches long, one inch wide at the upper 
end, and one-fourth inch at fhe lower end, is then susjicnded in the liquid so 
that the narrow end is immersed iij the solution, and is allowed to stand for 
two or three hours. If, while the pajier is suspended in the liquid, air is allowed 
to circulate around the mixture, it is better. If turmeric is present, a cherry-red 
color forms on the filter-paper a short distance below the upper limit to which 
the liquid is absorlied 1^ the pafXT, and at times an inch or more above 
surface of^thc liquid itself. A drop of ammonia changes this red color to a 
dark green, as in the case of the test for borax just described. In fact, the test 
for turmeric, as is seen, is e<victly the .same as the test for borax, the only differ- 
ence being in the uilknown substance to‘bc determined. 


DETECTION OF SO^fE COMMON ^ADULTERANTS. 

Cottonseed Oil.-^Cdttonsee(| (jil has been one ofRlje most common, adul- 
terants for olive oil, but the case with which it is detectable and the rigidity 
of State and national laws haVe reduce*! this fra\Kl very greatly. Nevertheless, 
cases are occasionally found w^iei'c admixtures pf cottonseed oil with olive oil 
have been made. It will be useful, therefore, ^to give a simple and yet reliable 
test for the presence of cottonseed oiI,*A|hich will detect even minute additions 
of tins adulterant tA olive oil. TIh' test which is employed iS known as the 
‘^Halphei^ test,” from the name of its discoverer. The danger attending tlie 
use qf the Halphen reagent has already been described. The test is applied 
as follows: ^ 

Tw'O or ^ree tablespoonfuls of the Halpfi(yi reagent are mixed in a bot- 
tle or glass vessel with, aft eqiwl volume of the sus'pected sample of oil and 
heated, with precautions to<avofcl the burning of the reagent, in a vessel of 
boiling salt soluticin, picpared by dissoK’ingj[)nc toblcspoonful of salt in a pint 
pi boiling waief„tji^l)oiling t*oqtinuing for fnim^ten to fifteen minutes. At 
the end of tjiis tfme, if even'll smalbjx‘rcentaget>f cottonseed oil is present, the 
mijftufe Vill htt of a distinct reddish colow, and if the sample consists largely 
or entifeiy of cottonseed oil, the*color v?iH be deep red. 

Glucose.— Glucose is very common!^' :4sed as ajsubstitute for sugar in the 
makingTof ‘jellies., preserves, and conf^tioner’s goods. The method of 
detecting glucose in jellies, jams, etc., ih as follows 
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Place i^^easpoonful of th^jeUv in a glass or btmle with l\^o or llira'*ra)>l(‘- 

spo^nfub of watert set the vessel in hot water in order to hasten the saluiii*n. 
In tfie case of a jam or marj^alade, after adding the water the si)funi>n 
filtered to separate the insoluble, matter, and is tjien allowed to tool. An 
equal volume, or a little more, of stnmg alcohol is addetl. If the sample is 
a pure fruit product, the juldilion of alcohol causes no ■})reupitation, exu‘j)t 
that a very slight amount of proteid bodies may l>e thrown down. If glu(ose 
has been employed in the manufacture of the article, howe\er, a den.sc' w hile pre- 
cipitate (dextrin) a'parates and arfer a time settled to the bottom of tlje li(juid. 

(ilucose in molasses, sirups, honies, etc.„ma\ be more certainl} delected In- 
the coloration })roduced by iodin. 'I'he starch from which glucose is made 
gives a blue coloration with iodin. .\s the starch disappears the )>!ue color 
fades, and w’hcn glucose is reache<l the color changes to a red tint,tlue to the 
presence of er\throdcxtrin in the mixture. I he .•'Usj)ej|ted sample is dissobetl 
in water and treated with a small <juantil\ of io«lin .M)lution. li ijucose be 
present the color produced is red or xiolet according to llie n.ilureof the glucose 
present and its ({uantily. blank test with hone\*»'iriip, or molasses known 
to contain no glucose should l)e ma<le rt)r c'omj>araii\e ))iirj^>si*s. 

Often the substance to^be e.xiimined has a re<i color of its own and in this 


case proceed as follows: ^ 

Place a small quarUitx of*the sn 1 )^tancc in « small gla>s. dilute with a hide 
water ip the case of a npl»i-scs, but with a siruy this is hot hc-cessars , and pre- 
cipitate with 95 percent alcohol, shaking,.dl Iho linie<>r xinlil n.) more precipita 
tion occurs. Allow to scHtle, thVn decaiK the clear li-piid. take up the residue 
with the smallest (piantity of w^t<*r that will dis,ohe it. and heat, if neressars, 
to fiomplete the solution. Cool, •and re^xiNaipitale with 05 lHT<V'd alcohol. 
Decant, dissoKe the gum again, using;rtio smallest quanlih bf wafer prac- 
ticable and heating If necessarx. (’ool, a<M a drop of htdrochloru to 
render the brown coloring sulcstances soluble in alcohol, thc-n j^rerij.itaje all the 
gums with strong alcohol. Allow the gums to sc-tiic*. then <lccant. W ash with 
strong alcohol, and*dissolveyn a .small <|Uantilx of x^aler: if »lill colored repeat 
the hydrochloric acid treatment ^r idler the liquid through antma] charcoal. 
This should give a clear water-white M)U.lion,Uf whic-hp 4 n a U*st tube add an 
iodin solution. To another test tui>e of the size and containing the same 
quantity of water add the same amc^unt M iodin Solution.; NMe the txvo colors 
produced. If glucose is prc 5 m> the water .xhaion «f gums x, ilUtr a d.yk r^l . 
while the plain water solution x^aries in cctlflr fronf xVIlow to a hgl^t rnichsh- 

yellow, according to the strcnglh of i«lin. r ,!t 

Invert-sugar in Honey. -Since, honey i.-<«m,K)^l almost enHrely of 
invert-sugar, the practice of.adoltera*.g it Vith this srd.stance has come 
use but happily not very generally. Invert sugar m hency may be defected 
by a very simple test. The Veagem use*' » 
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equal parts of ayilin and water and adding enoi^jh strong acetic to clear 
the rakture. The reagent is prepared fresh 4or each day. • To a small quan- 
tity of ^rong honey solution add a less quantity^of the reagent by alJowin| it to 
flow down tne sides of th^e vessel so as to /orm a layer oif top of the honey- 
Turn the vessel gently so as to mix the two solutions on the plane of contact. 
The formation of a red* color at the surfaces of contact of the two solutions in- 
dicates the presence of invert-sugar. If honey be strongly heated for some 
time it will give the same reaction, but such treatment will spoil its flavor. 
This coloration is due to thJ formation of fninute quantities of furfurol wheli 
sugar is heated. The test should be compared with a genuine honey. 

Starch in Jellies.— -Starch is sometimes used in cheap jellies as a thickener. 
A teaspoonful of the jelly is dissolved in a teacup, adding enough water to 
half fill it, and the contents are heated to boiling. While boiling, a solution of 
potassium [permanganate is added, drop by drop, stirring constantly with a 
teaspcKPn^ until the solution is almost colorless. The mixture is allowed to cool, 
and to hasten the cooling the vessel may be placed in cold water. It is then 
tested with a drop of the4incture of iodin. If the jam or jelly contains any 
starch, a blue color will he [)roducW. Starch may be a natural constit- 
uent of some fruits, as apples, and hence the, blue ^color produced may not 
be a positive proof of the addition of starch. ^ 

Starch in Spices and Condknents.---'I*hc teii^ for added starch in condi- 
ments is rendered* the* more because mosticif the condimental sub- 

stances, that is, the .s«\'cral [)ep|)(‘rs,^^*tc., contain starch of their own. The 
only way to distinguish in This case is by mrtins of the microscope, and this 
can only be used with .success in the hand.s*ob a skilled observer. There are 
spices, however, which contain no sterch, sufh as cloves, mustard, and cay^ne 
pepper, and irf these [products added jtarch can be readily detected by means 
of iodin test aft-eady described. To conduct the manipulation a half tea- 
spoonfub of the spice is .stirred into half a cupful of boiling water and the 
boiling continued for two or three minutes, by means of which any starch which 
may be present if reduced to a state which is ipore or fess soluble. After 
cooling, aj[tificially or otherwise, if the coly is dark the mixture should be 
diluted with wfter, thus rechicing the color so that the characteristic blue 
tint of the reaction may b(* se^. The test is made as already described, by 
dropping a small pordon of the iodin lTii\ture into the boiled and cooled spice 
and watchipj; 4lje bffect. • Th^ appearance of a pronounced blue color is a 
positive iqjiiciftion that sttfrch ha^been addecjfr 


EXAMINATION OF CERTAIN, 15J)ODS FOR ADULTERATIONS. 

Co#ee.-rA numte of simpl^tests for the presence of adulterants in ground 
coffee may be given. If the coffee is not grounef, a careful inspection of the 
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will.disdose the nuntir of imperfect, split, or defective l)cans,*or Ihe 
pr«ence of grit, gravel, dirt, or foreign bodies of any kind. By pulting out 
these imperfect and foreign V>&ies, and weighing them, the relative* amouni 
of adulterants pre&nt is determined, or it may be estimated with a ghod dea 
of accuracy simply by inspection. This method will also detect any artificial 
beans, if they are present. .The price of coffee has lieiit so low, however, for a 
numfir of years that it has not been profitable to manufacture imitation coffee 
beans of any kind. When the coffee is ground, however, the presence of 
Idulterants, such as chicory, is tifire difficult A. ascertain. 'I'he difference 
between th« genuine ground coffee and tfif adulteraleil article may, however, 
be sometimes detected by simple ins|K-ction without the aid of 
This is particularly true if the product Ive coarsedy ground or crushed, bu the 
difficulty of this kind of ins|X^( tion increases with the fineness of I le ' S- 
Ground coffee has a uniform api-earance, whereas.if '^’ e ur. is 

chicory, etc., have ten added, tlie heterogeneous character of ^ 

more or less evident. By the use of the magnifying glass the adulteration is 

Sml apparent. It iJ even possible, with a thte 

as a penknife, to pick out the particle.sVhich are not -offe^. ( or) , « 1. ^ 

espeSi, ar^asi, de^7 . .7 ar, - -r;;::::.:.! 

particles have a bitter ,a.d have a 

guished by those whereas ^.me of tlie 

SrelSuLTsuch as Fas..>^nwans .,fmn.pr..s..nt a 

Test in It'cder.-.Xfter the gros? ins,... tarn has l.,... n ^ ^ ^ 

the aid of the magnifying gla,ss, a por.ir-'f <1- " , slaken. 

In a glass or oth%r vessel partly tilled with water and 

The vessel is then set aside for a moment an.^ ny^tKir 

coffee contains a large quantity o oi ' jj ,,f ,1,,. sq!,stiiules, however, 

of the particles wmtloat - .iCh them, of 

are heavier than water, an I* i . •In th*is ruvery fair i<1ea of 
course, some of I#* certain, in testing ground coffee 

the purity of the coffee is obt • . * ^ oiTt‘e45 adulterates), 

in this way, that if there fr,wndnlff<iP.«i« '*<• • 

b, . ».lly ^ it .lin-V-'U 

dropped, a few particles at a ime^ ^ brownish slreat. Thu 

heavier than water, ffiey s mk, a* it is apt to lead lA errors in the 

test, however, mast be made ^ g, ^ararteria^c coloring* 
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mcnt with each^parately, and then with the mixtures of known ^nuportions 
of eaclt, to train the eye to observe the various phenomena. * When this is dl>ne, 
the test^)ecome8 very useful. 

Tesrtor tereals, etc .—Coffee is distinguished from tlTe cereals and legu- 
minous seeds which are usually substituted for it by the fact that it contains no 
starch, while the cereals'and legumes, such as peas and beans, contain very large 
C[uantities. Even when the coffee and its substitutes are roasted, there may 
be enough starch present to respond to the test, which is extremely simple. 
The method given above A)r the detection of starch in spices and condT- 
ments is used to detect cereals in toffee. ♦ 

If the sample contain much starch, the dilution l)efore testing should be 
carried to a greater degree. Care must lx; taken to add only a drop of the 
tincture of iodin at first; hut if no l)lue color is developed, more may be used. 

Canned Goods. — Canned goods in the Ignited States arc ^■c^y rarely adul- 
terated, ^ther with coloring-matter or with any added substances such as 
preservatives. The only examination, therefore, of canned goods (hat may be 
made with profit, *is of thi;#condition of the can, to see if it has been properly 
sealed, or to deteAnine whether the (\)ntents of the can have acted on the 
tin. For this purpose the can sJiouUl be cuU open, and the inner surface of 
the tin examined. If it apjxars to l)e corroded jyid is covered \^ith figures of 
various kinds, the contents of the can may h*ave dissolved quantities of the tin 
which may be deerfted Injiirioiur, but this deduction if. not always correct. 

More important yet«is tjic examinafion of the can to see if it has been f)er- 
fectly sterilized as well as sealed. 7'his is csj^ecially true of cans which con- 
tain lobster, fish, and similar proiluct.s. ThA’efis no kind of food in which de- 
cay is morg dangerous, as it is ♦arttended* often with the development* of 
ptomains, which are powerful poison^.J If the can is found to bear the trace of 
onl;^ j^artial sterili^.ation, or of iftqxrfect sealing, as determined by apjxar- 
ance, tagtc or smell, it should be at once rejected. Especial attention 
should lx paid to the behavior of a can when a small hole is made in it 
preparatory to opening. If an escape o^ gas v? noticed, the contents of 
the can sl^ould be rejected. Rusty, old, a*d soiled cans should be looked 
upon with suspicions ^hera js no Bimplc way of determining the quan- 
tity of tin or lead in canndl f^ds. The presence of these bodies may be 
avoided by using a ,Pan laci^uered dn tbf inside or one made of glass. In 
• general^ the uaQRcyl {joixls on ^he market are in excellent condition. Any pos- 
sible dang^ mhy be avofd^d by fhe careful Examination of cans and their 
contents befo?E they are offered for constm])tion. 

Eggs?— It is highly important that eggs be examined for the grosser forms 
of decomposilion. By a culti\'atc^ tast^, perfect4'^ fresh eggs may be distin- 
guished fnw eggs, which have been prop«-ly kept in cold storage for some 
time. But where marked changes have gone on the egg substances, due 
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to storaije,. either with or \\itliout refrigeration, there are certain JihcrVhiir*. 
actiristics developed which canibe easily determined. The most im^^riajii 
of tflese tests is what is kmjwn as “candling.” This consists intholdin-^ 
the egg between* ftie eye and a,proix^r light and oba^rving rtie ifluihina- 
tion within the shell. The room should always be 'darkened. If dark s[K)b 
are found in the egg, it is pertain that it is not perfeeily fresh, si/jio a fresh 
egg presents a homogeneous, translucent, and attractive apjK-arance. Xfore- 
over, there is found in the larger end of a fresh egg, between the shell and the 
lining membrane, a small air cell^which is dislii^tly transj)arent. In an egu 
which is nokperfectly fresh this space, unles^j? the egg is st()rt‘<l \\ ith the large emj 
up, becomes filled with egg substance and presi'iits the same apjHiarancc a^ 
the rest of the egg. Kggs which have lieen stored a long lime and not pnij<‘rl\ 
turned tend to show the }-olk on the underside, often adhering to the shel 
itseh, and this is always an indication that the egg h^s l»een stored ami kepi 
still at Ihe same time. I'hc best of all tests, however, is to ()pcn llyi* egg am 
examine its general appearance, its mobility, and its <»dur and taste, am 
by these means determine whether or not it is fn^-Ji or st<ired. lyggs wliiil 
have l>ecn stored some lime show a A'lidencv in the whxe ami yolk to rur 
together, and whenever this phcnt)menon is noticed, it mav be uTlain tha 
the egg, if the hen has been pro|)erly fed. is not a fiesh one, although m 
perceptible odor of decay rajy i>e^levelo|HMl » 

The ^dll Solution 7 V;v/i -- Perfect 1 \ fresh eg}^s will jiM smk in a 10 |HT<en 
salt solution at 70° F. 'This test i> (juitkb applied .yid will disungutsh tli 
reall\ fresh egg from one whicl? is e\en a few ■bo'' old It i" )H»ssib|t' also li 
ap})ly the sinking and lloating^te*! on a largV stale. S.dl water t.inks of an 
siz^ arc easily constructed into fNlmh lyyidred . of do/t-ns «»f eggs ma\ l>e 
placed at once, thus effecting a speed) <s#paraiion of sinkers and lloaters. and 
at a minimum cicpertse. 'I'liere are sonic* iivt-oius where « fi<*sh egg will not 
sink in these circumstances, but such casc> are not numerous enough to*lK‘ *ti 
any importance. It is claimed, however, that this treatment inijcairs fhe k^n*p- 

ing quality of the eggs when jilaced in c«. Id .storage ^ ^ 

Flavoring Extracts (Vanilla^Ad Lemon). \ anilla extract is Tmc of the 
most common of the tlavorihg materials (;mplo\ed in tlfe lv*me ^ In tlie past fc'W' 
years it has also lieen one of the pi^»ducts nfusl ^recjuenily adulterate^!, and 
many imitations or substitut<is for vanilla exrrtd havc^ iH*c'p sold under the 
name of the extract ilsc'If, as'vtyiilla flavor, rtc^. •^Mie t Aic* prc^^^luy is made by , 
extracting vanilla beans with al^ihol, and tiie fla\c*ring matteT*fonsists of an 
alcoholic solution of vanillin, \fhicbis the chief flavoring in^dienfeff i^e 
vanilla bean, together with other constituents ‘of the lican soluble iiftflcohol 
which are classed principally' under Jicad of resins. These reftns, although 
present in a very small amount, aijd having qnly a slighi flavdr in^thenfteivei, 
are yet able to affect very materially tlw! flavor*of the product. 
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Coihmo^ Adulterants . — One of the most coni^jion adulterafions vanilla 
is an extract maJe from the tonka bean, whicfii in some respects resembles giat 
of the vanilla bean, but is much cheaper and h^ax inferior in flavoring proper- 
ties. ' Il*has i marked penetrating, almost pungent odor, ifi '"sharp contrast to 
the flavor of the vanilla e'xtract. By having at hand a little vanilla extract 
of known jJurity,‘and’a genuine tonka extract, apyone can very readily dis- 
criminate between them by their odor and taste. 

Artificial Vanillin . — Another adulterant of vanilla extract is artificial vanil- 
lin, a synthetic product. Kxtracts made o\ this substance contain no resinf, 
which is one of the means of determining whether or not the vanillin used is 
an artificial preparation. Extracts made from artificial vanillin are de- 
cidedly inferior in all valuable qualities to the true vanilla extract and are 
generally colored so as to imitate the natural product. Caramel is the usual 
coloring-matter emplo^^ed, and its presence can be detected by shaking and 
okserving^ the color of the resulting foam after a moment’s standing, the 
foam of pure extracts is colorless. If caramel is present, a color persists at 
the points of contact till tbp last bubble has disap|)earcd. 

Examination oj 4he Resin . — If puro vanilla extract slightly acidified with 
acetic acid lx: evap()ratcd to about one-third its volume, the resins, which were 
before in solution, arc separated and settle to the bottom of the vessel. On 
the dther hand, artificial extracts remain clear uiijtler the same treatment. In 
the examination of vanilla ^xtract the character of th^se resins is studied. For 
this purpose a dish containing about an ounce of the extract is placed over a 
teakettle or other vessel of boiling water until the liquid evaporates to about 
one-third or less of its volume. * The alcohol^ having been by this time all 
driven off, the resins become insoluble and separate. Water is added to b^ng 
the liquid back*approximateiy to its original volume. This separates the resins, 
which will be thrown out as a bw)wn flocculent precipitate. « A few drops of 
hydrochloric acid are added, the liquid is stirred, and the insoluble matter 
alloyved to settle. It is then filtered, and the resin on the filter-paper is washed 
with water and afterward dissolvctl in a little alcohol. To ,one portion of this 
solution is added a small particle of ferric alpm, and to another portion a few 
drops of hydrocJiloriQ a^id. If the rqsin is that df the vanilla bean, neither 
ferric alum nor hydrochloric acVl will pWluce 'more than a slight change in 
color. With resins from most other «oufces, however, one or both of these 
* substances rjiuscs^a*(}iStinc^ cMqr change. ^ 

Lemon l^trhct . — Lemcm extract is a flavorsng material made by dissolving 
oij[ of Kmon tSl strong alcohol. If oil ofc lemhn is poured into dilute alcohol, 
large qilkntities of its consStituents are Vparated, but they are held in solution 
if the alcoholic strength of the extMct |l^«s not fall below 8o percent. Alcohol 
is, thefeforc^ one of the most valuAble constituents of lemon extract, for without 
it the product would be precipiiated stnd unusable. Owing to the fact that 
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lemon exlr«u;t is’ a 5 percent tsolut ion of oil of lemon in strong ak’ohoj* the 
sam^e may be examined by simjAy diluting with water. A teas|xM)nlijl yf tlu 
extract is placed in the bottom*jpf a glass tumbler and two or three leasiXKtn 
fuls of water ad’de^.** If the sample js real lemon extract, the lemoft oil ^ill U 
thrown out of solution by reason of its insolubility in the alcohol after its dilu 
tion with water.. The first result is a marked turbidity, and later ll^e ^‘})aratior 
of the oil of lemon on the top of the acjueous Iluid takes place. If the sainplt 
remains perfectly clear after the addition of water, no marked turbi<litv kMiit 
produced, it is undoubtedly a very low-grade pn^luct, and contains little, ii 
any, of the r€^ oil of lemon. , 

Flour.— Within the last decade a process for artifuially bleaching thnii 
has been quite widely introduced. A bleached llour is of a dead white color 
and the loaf of bread baked therefrom is usually a dingy white, and not 
faint, amber as would be ex[)ected from a natural fltuir. 'Phe bleaching 
process results in the addition of small amounts of nitn»gen (KTovid and 
renders the oil present nearly colorless instead of yellow. On th(‘S(‘ t\No 
facts the following tests are based. 1* » 

Method / {Jor Nitrites), Solutions.— *{i) Dissolve 0.5 grim {7.7 grains) of 
sulphanilic acid in 150 c.c. (5 (^z.) of dilute acetic acid (about .’o juTientb 
Keep well stoppered. (2) Dissolve 0.2 gram (3 1 grains) of alpha-naphth\l- 
amin hydrochlorid in 20 c.c.»/c.7 of stremg acetic acid (glacial), and 5 dci 
130 c.c.,(4.4 oz.) of dilyte acetic acid (20 jXTyentl. *K(*cp well sl<»p|HTecl. 
Mix I and 2 for use. Tfiesc reagents should be pre})i)n*d by a pharmacist. 
The mixed reagent keeps for several wceh.s. 

Prelimimry test: The watcjr,t(H>e ustxl srtould first U* tested for nitrites 
by gilding to a 4-ouncc bottle of \s?itc*r al>o 4 U cme (c asjMMinful of thc^* mixcni re- 
agent. If after shaking and allowing t* stand for about twenlis ininuies the 
solution remains Colorless or is a very faint ♦pink color, tiu* water is suiUjdc 
for making the following test. DistiilecI water i<^ best f.,r this purp<»se il oh- 

tainable, • 

Determination: 4 Macc a ^heaiiing tcaspcM)nful of the flour to be exam- 
ined in a wide-moutli, t-las.-slypiHT.-d, 4 '>"»•*■ N’<'arlv’ fill with 

water and add alxiut a leasfK«inful uf (he soUi'.im. .'Siii|)|»t the Imltle and 
shake vigorously for a few minutes; ’then aiVm u. settle for from (ifli-en (0 

twenty minutes. ’ , 

Under these conditions l.l'ea<hc<l flour wilMl»ii<ir1 fothc.li.yti.l a ro!.,r . 
ranging from a light pink to a <lc»p red, dep.iiding »r, the tlegrcr of IdeSi hing; 
unbleached flour should give no’mor. color than the water alone ff aflov 
that is known to be unbleached canlw .H.lained. it is well to make (hen*it orf 
this at the same time, for pur;)oses of e^^npaaison. 

Method II (.for Color oj OU).-V}i€t 1 heaping teasr»<>onfulli (so grams) of 
the flour in a wide-mouth, gfass-stopi.erfcd. 4-<mmc U.ttic.'ncarly fill the Itottk 
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*With^a8otine, shake, and allow to settle. If theiflour is unbl^achec^he gaso- 
line w^l become distinctly yellow; if bleachad, it will remain nearly colo|less. 
It is w«ll to conduct this test also with a knotvj unbleached flour foi* coApari- 
son.* This Experiment must not be made^in a room whei? there is any kind 
of fire, flame or spark. 

Vinegaf . — ^Vihcgar ‘has been subjected to maijy kinds of substitution, imi- 
tation, and adulteration. The term vinegar in this country is, by common 
consent, and also by the statutes of several of the States and by the regulations 
of the United States Department of Agi^culture, applied to cider vinegA*. 
In France the principal vinegar en][)loved is made from wine, whii^ in England 
it is usually made from malt. The tests applied in this country, therefore, are 
to determine whether the product is made from cider or not. Vinegar made 
from wine has a distinct wine odor; on the other hand, cider vinegar has 
the peculiar odor of th^ ap{)le. If the vinegar is evaporated slowly almost to 
dryness, the characteristic odor of the malt, or wine, or cider vinegaY can be 
very readily detected in the warm residue. The residue from cider vinegar 
will smell sometlv'ng like J^aked apples, and that from wine like grapes. If the 
vinegar, however, €S made from w'hat«is known as distilled vinegar, the color 
of the residue wdll be very dark, almost black, and the odor will be entirely 
distinct from that of the other vinegars mentioned. Yhe test may be continued 
furtlier by heating the dish untij the residue compaences to burn. In this test 
the residue from fidef viftej^ar will have the odor/)f scorched apples, while 
distilled vinegar, whic^i has been colored with caramel, will have the odor of 
burnt sugar. Unfortunatety, how'evj'r, the low'-grade vinegars often have a 
small amount of concentrated^ apple juice add^d to them, and this, of course, 
obscures the.se physical tests to a j.’^*rtain e.ttent. They will, however, ei^ble 
a person unskilled in chemistry to dij^inguish perfectly between cider vinegar, 
malt vinegar, winen^inegar, and djstilfed vinegar made 13y the acetification of 
dilute alcohol, 

IJow \o Distinguish Genuine Butter from Renovated.— T/re boiling 
test . — An important means employed in distinguishing between genuine and 
renovateef butter is the boiling te.st. This^^st distinguishes betweein genuine 
butter on The one hayd nnd oleomargarine and reflovated butter on the other; 
and, fortunately, it is so simply of execSition that it can be employed in any 
kitchen almost w eU as in the laboratorv, anrUrequires no special skill on the 
part of the <^ier^toR* ^It c^nfists rnerely in^o^in}; briskly a small portion of the 
sampl4 and otser^dng it»WehaviQi^the while. • 

, Thd test Hftay be conducted as follqiv's: •Using as the source of heat an 
irdiifefy kerosene lamp, turned low dnd ^ith chimney off, melt the sample to 
be tested (a piece the size of a small ^h|^tnut) in an ordinary tablespoon, has- 
tening the^prodess b}; stirring wjth a splinter of wood (for example, a match). 
Then, increasing ‘the heat, briifg to aS brisk a b«il as possible, and after the 
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boiling begun, stir the contents of the spoon thoroughly, not n^gJeclinJ; 
outy edges; two or three times intervals during the boiling*- a! wavs shortly 
before the boiling ceases. In the laboratory a lest tuk, a sjxwn. or sog’eiimes 
a small tin disb,'is»iised in making this test. > 4 • 

A gas flame, if available, can be used perhaps hiore con\enientl\ than a 
kerosene lamp. . • ♦ 

Oleomargarine and reno^•ated butter lioil noisily, sputtering (more or less) 
like a mixture of grease and water when boiled, and produce no foam, or but 
v<fry little. Renovated butter [)ro{/ices usually a *er\ small amount 
Genuine butter boils usually with less noise, and prodiucs an (ibundafue of 
joam. 

The difference in regard to foam is \ er\- marked, as a rule. Rarcl\ , a butter 
is found which yields an uncertain result; such a Imtter should receive the 
attention of the grocer. 

To Distinguish Oleomargarine from Renovated and Genuine Butters. 

— Utensils required . — The utensils rettuired in the test to distingmsh oleo- 


margarine from renovated and genuine butters are as follow .s^ 

(1) A one-half pint tin ‘‘measuring c^p,” common in kibhen u.se, marked 

at the half and quarters; or a plain one-half pint tin mea.sure, ordinarv narrow 
form; or an ordinary snftll tin* cuj), 2!( inches in diameter and inches in 
height, holding about one gi[I‘and 4 half. ^ • 

(2) A common kitchen ^an, about 0^ inches in slmmuter ;^l the base. 

(3) K small rod of w^d, of the thicknc'^s of a match ami of convenient 


length for stirring. ' . * 

(4) A clock or watch. , • 

The /rwa.tj.— The process* (liMinf!uisliiii't; oleomarsariiic from reno- 
vateti and genuine tmtters is as folio" s: ^ . 

Use sweet skinned milk, ohtaine<i loViettjn^ fresh milkjin a root place for 
twelve to twenty-four hours and remoiiii" cream as fully as (kssmIiIo, IT.ilf 
fill with this milk the half-pint cup or measure, or l«o thirds till ihe’smajler 
cup mentioned, mjasurinK accurately the gill of milk "hen imsdl.le, heat 
nearly to boiling, add a .sliiflill.v nJundcl teasiKxmful of tliti huttcrV)r butter 
substitute, stir with the wooden ro?l, an.l continue healing^until the rtlilk “Uils 
up ” remove at once from the tie.it ,ir,>l plate i; tlij pan farrafigtsl "h.le m.lk 

and fat are heating) containin,^ pieces of jee "ith.a ten Ijttle ice "ater, the ice 

to be mostly in pieces ot the sfce of dlte to t".t hen;s eggsdtgil smal^r ,is small 
fragments melt too rapidly) and spiT.eient in jnintili I- coverV^ fbml'' ol the 
bottom of the pan; the water to We in,quanlilv .sufticient, when Ik Anp is/iret 
placed in the pan, to reach on the wutsWIe of tjte r.ip to only one fourth Ibt- 
height of the milk within; any water itt^sees^of that amount mu.sUat removed, 
'^his refers to the condition at the kenning of the coohng; Inter, ^ as tWe ice 
melts, the water will rise to nhighef let el StV the contents of the cup rather 
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fapidly, wklra rotary and a cross- wise motion in<ium, continuously throughout 
the test, except (hiring the moment of time rejuiAd for each stimngMf the ice 
and wa^f r in the pan, which must be done thoroughly once every mfni\te b^e 
clcKk. ,Thiskis done by moving the cup about, Hi a circle, fallowing the edge of 
the pan. Proceed in this inanner for ten niinutes, unless before that time the 
fat has gathered or has allowed itself to be easily gathered, in a lump or a soft 
mass, soon hardening. If it so gathers, the sample is oleomargarine; if not, 
it is either genuine or renovated butter. . 

The boiling test enables oi^e to distinguis\in the great majority of cases b^ 
tween genuine butter on the one hand and oleomargarine and renovated butter 
on the other; the Waterhouse test, household adaptation as just gi^en, enables 
one to distinguish between the two last named; and so, by the use of the two 
tests, one can determine in nearly every instance which of the three he has in 
hand. There are many persons who are able to recognize oleomargarine, 
almost without fail, by^caste and .smell alone. To tho.se not possessec} of this 
power th^ boiling test, which is performed with almost no trouble, will serve 
every needful purj)ose. 

In every instancy it is aciVisable to try the tests on samples of known origin 
in order to be more certain of the re.sults when samples of unknown origin are 
used. * ‘ • 

'V\^tered Milk. — Nearly all natural water contains a trace of nitric acid 

' t * t> 

as nitrates, and this fa(;t has Jed to the following t^st: 

Nitrates in milk may be detected as follows: The seAimof the milk is prepared 
by adding 2 parts of 25'pepcfnt acetic acid to loo parts of milk and heating for 
twenty minutes at a temperature of iW. If desired, alum may be employed 
in ^lace of acetic acid. Wheti the milk is evidently coagulated, the beaker is 
placed in icfc water until thoroughlyVooIed and the clear serum is then separated 
from the curd by filtering. A few' d/ops of the serum are placed in a white 
portelain dish or .saucer and i or 2 drops of strong sulfuric acid (at least 80 
percent) •containing o.i gram diphenylamin per 100 c.c. is added. The pres- 
ence of nitrates is indicated by the formation within a minute or two of a deep 
blue colori If the sulfuric acid is placed ii| the milk serum without mixing, it 
w'ill settle through the scyrum to the bottom afid a l:^lue ring will be apparent at 
the edge of the fim of sulfuric acid, Tlie test js an exceedingly delicate one 
and blank tests must be made with the reagents employed in order to be sure 
a trace of nitrate* is,ii<jt obtained with thAii. ^’Ik known to be free from ni- 
* trates ihoulfl jftd be employett as a means 0^ testing the reagents. It is our 
cxpvltnctf tfeat milk giving this diphenylamin reaction for nitrates has 
•.Iwaysjbeen w'atered. At the^same tjme^the test has been objected to on the 
gi^ound that ^ung dropping from the cow into the bucket during the opera- 
tion <4 milking twas likely to introduce i^trates into the milk. 

Odatin*in Ica Cream.— The method* for the detection of gelatin in ice 
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cream folTows: Fifty parts of the ice cream are treated, with 25 parts of 
wa^cr and brought to the boiling point to dissolve any thickener that may l>e 
present knd not in complete Elution. Ten parts of this preparation arc 
treated as follows^ ^Prepare an acid solution of mercuric nitrate by diSsoiving 
mercury in twice its weight of nitric acid of 1.42 specilic gravity, and diluting 
this solution to 25 times its bulk with water. To 10 paTts of the milk or cream 
to be examin^, add an pqual volume of the acid mercuric nitrate solution, 
shake the mixture, add 20 parts water, shake again, allow to stand live 
fliinutes, and filter. If much gelatin is present the filtrhte will be opalescent 
and can not^be obtained quite clear. To a portion of the filtrate contained in a 
test tube, add an equal volume of a saturated aqueous solution of t)icric acid. 
A yellow precipitate will be produced in presence of any considerable amount of 
gelatin, while smaller amounts will be indicated by a cloudiness. In the aln 
sence of gelatin the filtrate obtained will remain perfecSly clear. 




.•PART XII. 

Adlft AND ALKALINE. FOOOS. 


Signification of Tenns. — The terms “acid” and “alkaline, ” applied to 
foods, have two significations, ^irst, in the ordinary meaning of the word, 
they represent foods which have an acid or allfelinc reaction. All natural 
foods are either acid, alkaline or neutrakto the common tests. The usual 
method of testing is by litmus paper, a bibulous paper impregnated with 
the coloring matter of lichens. Litmus paper is of two kinds, a blue and 
a red. Blue litmus paper will turn red in the presence of an acid. The 
red litmus paper will turn blue in the presence of atf alkali TIuin, liaving 
two sets of litmus papers, which can be furnished by any dealer in chem- 
icals, we may easily determine the reaction of our foods. 

Kinds of Typical Foods.—In the classiticali^in of ni#iural foiKls there 
are certain general distinctions which are fjuite faniiliaif kruii'' :»rc <juitt* 
universally acid, some of thery slightly acid and others decidedlv so. 1 he 
acids which are most abundant in fruits are citric, malic and tartaric. 
Citric acid is characteristic, of Hhe so-called citrous fruits --oranges anti 
lemons. Malic acid is#charAacteristic of aypTes, jit'aclies, pears, ijrunes, 
plums, ct cetera; and ^artaric acid of grapes.^ ^Succulent vegetables are 
uniformly acid in their reacliftii, but »ot nearly so markedly as the fruits. 
There are some succulent ?^,^?getfiblcs, suclfa^ beets, which are more likely 
toJ)e alkaline than acid. Cer^vi toodh are usually neutral to^the acid or 
alkaline test. In their natural state*lhcy are too dry to give any test at 
all. Meats artd milk are uniforml>> nearly neutral ifl their fresh sUte. 
Milk on standing rapidly develops, under the influence of a ferment, an 
acid reaction. The acid in milk is chiefly lactic, though citric acid 
in combination with the minerals of milk in a naiuraUiate. ^ To sum- 
marize, we mav say that fruits^Tid succulent vegeUbles arc generally acid, 

meats and milk are neutlal or slightly alkaline aAd^crc^K are generally 

• 9 • ^ 


O fl.c;firi.tinn of Foods in Regyd to Theu»Fiii»I Beac(jon After Diget- 

tion.-Second from a ciictc!ic4>oinl of vie>v]oe,l*.ar« cfasiifa V> » 

reaction which the residues giv*. that is, An mineral substanres which Ui^ 
contain after digestion. This' edification is quite difler<a,l, i^, 
from the natural classification aGovc'mcnliened. The effects offfdbrl oTi 
the reactionof the body in^encral i^ft liy any means the «nleas ^reac- 
tions of the foods themselves. Jhe huma® body, which nfay Ije retarded 
as typical of Uting bodies, has a p&uliar relation to acids and alkalies. 
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The contents ot the stomach are uniformly*acid. Thist acidity is due 
chiefly* to a mineral acid, hydrochloric, which, when combined wjth g8da, 
forms ^mrijon salt. The hydrochloric acidavhich is fojjjid jn a free state 
in the stomach is derived chiefly from the common salt which is present 
in our foo<Js or added thereto for condimental purposes. The presence of 
hydrochloric acid in the stomach is necessary t6 the digestion of proteins, 
the preliminary digestion of which take^ place in Ihe stomach. 

In general the other p^rts of the boV are either neutral or alkaline 
Alkalinity is particularly necessary in the blood, lymph and other tissues 
of the body. Just as the functions of the stomach cannot ‘take place 
without acid, so the functions of the blood cannot take place without alkali. 
Those foods which, upon digestion, leave a mineral residue which is acid 
in reaction are called acidic foods. Those foods which, upon digestion, 
leave an ash or mineral substance which is alkaline are called alkaline 
foods. It so happens that in general acidic and alkaline in the above sense 
are found in foods which are alkaline and acidic in the first sense. In 
other words the foods wiflch are naturally acid, such as fruits and vege- 
tables, on digestion leave a mineral residue which is alkaline in its char- 
acter, and in general those foods#which are ncutraVor alkaline in character 
in a, natural state leave a mineral residue which is acidic in character. 
This fact is best illustrate,d Jjy bereals and* mea^. Lean meats, which are 
usually alkaline in a natural t^tate, on digestion Ibave a residue which is 
acid. This is due pafticwyirly to the phosphorus* and the sulphur which 
lean meats contain. During ^lige^tion they are oxidized largely into 
phosphoric acid and sulphuric acid. As sooit as the alkaline bodies in the 
meat, such«as lime, soda, potash* &nd iron, are neutralized any excess*of 
phosphoric and sulphuric acids pro^ces an acid react^n. In the case of 
cereajs the same condition obtains. Cereals are particularly rich in 
phosphorus and the protein of the cereals contains the usual amount of 
sulphur. On digestion phosphoric acid and sulphuric acid are produced. 
As soon air fbe alkaline or basic substancfs in c? reals are neutralized any 
excess of phosphoric and sulphuric acid produces acidity. In the case of 
milk, although «t ccAitatns bofh phosphoric ^cid and sulphur, it has so 
large a proportion of mineral •Substances, namely, lime, potash and iron, 
that the final re^idu^*is alkafme, bechusi^ther^^s an excess of the alkaline 
• bodies jn^milkr ' 

Imfortaace^*of an AlMine Re'&idue in Dj^gestion.— Because of the fact 
tljftit t|ic grea*t mass of the body is q^Jklline, and especially the blood, the 
securing an alkaline residue on digestion of our foods is 
If the blood shoufd loec/lts alkalinity it would be unable to 
carry oxygen to tjh^ issues. Jf the ^tissues should become acid they of 
course would draw upon the blood for a part of its alkaHnifv The final 


importance of 
fundamental. 
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rwult would be a diseased condition of the body which h^nown in medi- 
me«as acmosis. In a condition of acidosis the proper function! of the 
My are imposti^le of peiformance, and sickness, abnormnlity of the 
tissues and anemia supervene. * Not only is it* important to Imve food 
free of adulteration and debasement, but it is also, equally injportant to 
so balance it fai our rations as to avoid the condition leading to acidosis. 

Constructioii of a Bill of Fary~In the building of a bill of fare it is 
ao longer sufficient to keep in^iew only thcipumber of calorics which a 
given fKjrtion of a bill of fare will produce. Uliile it is important that the 
heat-producing power of the food i.s sufficient for all the activities of the 
body, it is still more important that the foods should l)e so combined as 
to leave the final residue, on combustion in the body, basic in character. 


The common practice, which is based on sound scientific j>rinciples, illus- 
trates this point. It is almost a universiil cusuffii to furnish potatoes 
with roast beef and other similar meats. This is not merel\- bv^rea.son of 
taste or flavor, but is conditioned by rigid scientific principles of nutrition. 
Calorie for calorie, the acidic character of the n?eat coi^-umed (roast Mf) 
is just about balanced by the basic character of the potatoes consumed. 
Thus if we have in the^jill of fare enough meat to furnish three hundrcfl 
calories, we should have «iough potatoes or similar vegetable to furnish 
the same amount of heat and energy, fn makiif\g bjlls of fare ihrt'e should 
be ke|5t in view the iJcneral principle that ^11 cereals and all lean meals 
leave an excess of acid^)n digestion Und that fruits and all vegetables 
leave an excess of base on dige^stion. * KviTi rhubarb, which is one of the 
most acid foods which wc e?lf. j^ivcs a basic rt-^idue on digestion, and even 
beflns, which contain more j)rotein than almost any other vegetable sub- 
stance, leave a^slightly basic residue ^n digestion. ^ 

It is well to have in mind some of the- articles which produre#lHrgc 
quantities of acid and base. Lean meal nf all kinds is distinctly acidic. 
The more fat there is in meat, the le^s acid any given weight of it wi!l he. 
Some kinds of fish arc ^^arlit^larly acidic, morc^ so,*even, lhan l>eef. 
Fowls are also very acidjp in (tiaracier,.especially^whcn they aire not very 
fat. Cod is one of the fish^rodinils whicUproduces'an excessive amount 
of acid. Eggs, also, are quite acidic in character, being quite e<|ual in 
that respect, if not superior, tc^lean meal thc^a^mi calorific value. 
Oysters are decidedly acidic Jp their di^'stton residues al^ut three* 
or four times as acidic in character as ordinary fean meat at%d Slanging at 
the head of acid-forming foods. ^ ^ \ 

Among the low acid-forming meat foods may be meniioqed the gcxjse, 
lamb and mutton. The^ meals only about one-third to oye-half 
cf the acidic properties oj beef Ind iish, ahd one-lc^lhyf thc^cidic prop* 
erties of oysters for equal calorie portions. Cereals arc less acid by^far 
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than •red 'meats^ having only about from one*fourth to one-half %s large 
an aci|J-forming content. Rice is somewhht less acidic* in chsfra^ter ^Iiaa 
wheat, ^ut a little more acid in character than corn mea^ , 

Am(Ag tlie base-forming substances ipihach holds first place. It has 
long been known that spinach is a wholesome food product. It is recom- 
mended even for infants and young children 'if properly .prepared. It 
does not have a high food value but it does have •a high dietetic value, as 
it tends more than any other one subst^ce commonly eaten to prever^ 
acidosis and correct an aad condition when once established. Among 
other vegetables of high basic value may be mentioned beets, cabbage, 
carrots, fresh cucumbers, dried figs, lettuce, onions, parsnips, pineapple, 
rhubarb and tomatoes. Milk has a basic value a little less, calorie for 
calorie, than the acid value of cereals. Therefore the free drinking of 
milk with cereals is important. Melons are quite basic in their cl^raoter 
and therofore have value as a corrective food in addition to the calories 
which they contain. As a rule nuts are almost neutral in their final reac- 
tion. This is di!e prinoipally to the large quantities of protein which 
they contain. Ntts may be substituted for meats with advantage, as 
they are nearly neutral while merits are highly acidic. Nuts also are more 
closely allied to meats chemically than any ot^ier vegetable products, as 
they are composed chiefly^ of prt>tein and dil. « For this reason nuts should 
not be eaten wherf meats are terved at a meal, but should be reserved for 
the meatless meals of •the, day. 

How Do Naturally Aci(f Foods Become Alkaline on Digestion? — It is 

difficult to explain to a layman why foods which are naturally acid be- 
come alkaline on digestion. Foi* instance, the orange and apple are de- 
cidedly acid in their reactfons. These acids are copibined with basic 
substances, principally potash* arfd lime in fruits. During digestion 
the organic acids, such as citric and malic, are oxidized to carbonic acid. 
Thej::arbonic acid combines with the potash, regarding that as the typical 
base, to fjirm a ^^irbonate or acid carbonate. i A carbonate is strongly 
alkaline in reaction. The common bakingooda, or bicarbonate of soda, is 
a slightly alkaliqe but nearly \ieutral bo^y. Botli the potash and the soda 
in our foods, if they are krgel^^sTuits and vegetables, are found in the resi- 
due of digestion,iand«it is dile to thCse carbon^ites and bicarbonates that 
,the alkalinity pf Ihfe Blood jfnd the other tissues is maintained. Thus the 
fruits, tlie yeg^tables and ‘the milK of our die'tary result in the formation of 
caebcih&tes afl!d bicarbonates of the alE^es in the blood and tissues. 

^The* jJhosphoric acid which* is proSugsd during digestion, or which may 
b€*naturally*present in our foods, ^oKnbines chiefly with lime, for the 
nutritftin ofcthe*bone9, the teeth and the other tissues of the body in which 
phosphate of lime* occurs. If, however, the amount of nhosnhnnr ariA « 
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in excess of any base whft:h may be formed it become^ fre^ phos^horfc 
aci4 an|l Combines with any*base with which it may come in contact. 
Fortu^tely ;n Jhe well-baljnced diet there is quite a sufficiency^of l>asic 
material not only to form the carbonates and ^ioirbonates *so nVessary 
to our health, but also to neutralize both the phosphoric acid and the* sul- 
phuric acid .due to metabolism. Hence phosphates and sulphates are 
constantly excreted from the body, mostly in the urine. 

^ General Principles of Nutrijlbn.— From the above facts it is easy to 
draw the conclusion that if we are fed cereals alone the end result will l>e a 
tendency to acidosis, becau.se the acids produced from the dipestion of the 
cereals are greater in quantity than is necessary to neutralize the bases 
which the cereals contain. For a like reason a diet comj>osed almost or 
quite exclusively of meat would soon lead to injurious results, bctausc* 
the aqids formed from the digestion of the meat«would be greater than 
the bases which the meat contained. For the siime rea.son, tluMigh not to 
such an extent, a diet consisting of fruits alone, or of succulent vegetables 
alone, would lend to produce loo great a dcgr#(*of alkrtlinity in the IxhIv 
and to that extent interfere with the*necessary functions of the acid l>odies, 
all of which are highlyjmpostani. * 

The sulphur or sulply-iric acid which is formed during digestion is 
necessary to build up tfieproUdn ti-^sue^ of the Ixxly. Phosphates are 
neces.^ary for the bones, teetlv an<l ti^^u^s of the Ixtly in general, and 
hydrochloric acid is cisential to th*-' pro[)er fj 4 ;icttoning of the stomach. 
The scientific diet, therefore* is one^in which all these elements are prop- 
erly incorporated and in »i»chr a way that ihc end result is a slight allwi- 
liAity in the total reaction of the dig(«.fivc residues. Nature; fortunately 
assumes the task pf selecting from flfis general residue thl* add elements 
necessary to ftomach digestion anc^ tht alkaline elements necessap- to 
the functioning of the bloo<l and lymph. Fortunately our natyraf taste, 
when we have access to various kinds of foods, leads us to select Jhose 
foods which giv^ the slightly alkaline reaction to the sym of Ilje digestive 
residues. For this rea.son nmn, when left to choice, eats cgreals, milk, 
meats, including eggs, *fi.sh and^fcnvl, fruhs*, rthts* anc^ vegetables, and 
usually in the proportion w'hich secures gyml^cli^tetic results. 

By reason of the above^facts isT^isy toVee thaf^thtfcso-rallcd cults in 
foods which lead us to eat only one kind ofJiMwirif nht upon sounfj 

dietetic principles. There Ls^only one fW*thc cOFls of thislin;! wTiich can 
lay claim to real consideratioij^* 'Hiat is the vegetariarf iheor^.* The 
vegetarian theory, however, fails. completety when we consider flte whole • 
course of life of the human animai • If Tiew-born infants w^re fed acebrd- 
ing to the vegetarian theory aiot one af them woujd Veaijh mSturily. 
They would all die. Man, in his infancy, is purely an animal-eating ani- 
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mal, milk beingi an animal food. The savinf clause in the vd^tarian 
theory h due to the fact that milk and eggs Ire usually not excldd^ tl^e- 
from.. It is, not fair to infer, however, that# because tjji human animal 
during Ais first year must have only animal food he should subsequently 
not eat largely ot vegemble substances, including cereals, fruits, nuts, and 
other commonly called vegetables. The development of the masticatory 
system and the study of comparative anatomy shbw that man is an om- 
nivorous animal. It is intyesting in th\ connection to call attention 
the fact that purely vegetarian animals, such as the bovine, and purely 
flesh-eating animals, such as the Itonine, all in the beginning erft the same 
diet, namely, milk. 

The Universal Diet.— There is only one food wl?ich may be called the 
universal food, suitable to all living Mammalia, and that is milk. Milk 
is the only perfect food* Milk is the only one substance on which growth 
and health may be secured. Milk, therefore, is an article of diet which is 
not appreciated as it should be by most people. When grown persons 
become enfeeblecf^and tR^ir digestive organs become weakened often a 
diet of milk serves to restore health and vigor. As a mono-diet milk is 
the only perfect example. • • • 

Ba^is of Classifl.cation. — The basis of classification of foods* in regard 
to their acidic or basic rq^i^ueS on digestion •dtnnot be predicated alone 
upon the quantity* of mineral Substances, 'that is, M'ash, which they con- 
tain. The classificatiTin based upon the reaction of the ash. The 
burning of the foods under pr^caufions to preserve all of their mineral 
substances furnishes a basis •of classificatfon*. • If these mineral residues 
react strongly alkaline we may re*]^rd the food from which they come %s 
an ajkaline foo*d iij the dietary sens^. If, on the oth^ hand, their reac- 
tion .f^ows the presence of acid fhey may be classed as acidic foods from 
the dietary point of view. If the reaction is neutral they belong neither 
to one class nor the other. This classification does not in any way show 
the comparative wilue of foods for nutriti’\^ purposes, buf only their value 
as useful ia balancing the diet to secure health and vigor. In the follow- 
ing tables are given listS of !opds whi(^ are ^cidic or basic in regard to 
their dietary residues. 

.TABLES OF Ai^IBlTY.ANlJ ALKAL&riT^ AND FUEL VALUE OF 

IWODS. - 

• • •!* A * 

gfVft^r ^having acquired a knowledge ^f foods, their composition and 
chief adulterations, it is important toJ^now how to utilize them for the 
nutrition of map. In this chapter l*sfiall not undertake to write .a trea- 
tise on nutNtion hu^; to give onjy cer^n •tabular matter which will guide 
the reader in properly selecting and balancing a diet both as respects 
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acidity^dnd alkalinity of Its digestive residues and the jibiliiy it !\as of 
fui^ushi^g^he hedt and enerp^of the body. $ 

In selecting a^^iet, it is inportant first of all to see that sufficient heat 
and energy making materials are secured. Tlje tabular matter*^n this 
chapter exclusive of that relating to the acidity and alkalinity of the 
residues is taken from rfiy book on nutrition, entitled “Not by Bread 
Alone,” published by the Hearst's International Library Company. New 
york City, to whose courtesy I the privilege of reproducing the matter 
herein. 

TO CONSTRUCT A RATION OF ANY GIVEN NUMBER OF 
C/\LORIES. 

For a basic ration it is convenient to select one representing i.ooo 
Calorics, one meal for the average active man, so^djusled that one-sixth 
of the heat units is derived from protein ami five-sixths fron^ carboh> - 
drates and fats. 

The typical meal does not include soups, c<*ffee, tea* or dessert, since 
these items arc mostly stimulants, l.r, in the .asi- of sVects, unhalami-.l 
food adjuvants which, on the wliolc, wcij' hctlcr omitted. Let us ehoosc 
a meal consisting of bread.butter, milk, meat, ami potat-H-s. Ity consult- 
ing the tables the follow'rtg*(iafa (whole itumhersf^are obiaine<U 


T\1-K,vi. mi: ft. 


Bread 
Roast bee f 
Milk 
Butter 
Potatoes 

Totals 


S 

i(y 
o 5 
o 


( \J OKlhS 
200 

soo 

100 

ISC* 

1 .000 


In all cases the quantities refer to the edible |«.rtion. 

From the percentage of protein in these food products and the quanti- 
ties used in L Ation it found that (he ..5 <-»->. es of urotem >p the meal 
.60 Ciorio. .....fho 

r"?. r ,h, ,1 ”»'• "< "» ""T 

,r.u. .6 id»f ...ta of 

for one day. 

INDEX FOR CONVK^'lB^'CE ;N I'SING TAIiLKS . 

S" Wot •f.h. klod.- .»S~iy •" 

alphabetically in the following tablc.mdex. 
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Mkats. 


N4MB, 

Calf’s Liver ^ n‘ 

t A. P. 

Percent j 

■ refuse. J 

li 

cu » 

! 

[ 73-0 

Percent I 

protein. j 

e 

"S* 

n 

\ ^ 

1 

2 

+» >» 
GM 

H 

f 

Calories 
per lirilb. 

— i 

oi 

Grams pei» 

100 calories. 

ii 

If 

.^0| 5:3 

t . '■ 

i.26s| 575179.1 

2.82 

Ham, smoked, lean . . | !!’ 

i A. P. 

• • • 
II -5 

53-5 

47-2 

19.8‘i 20.8 

17 s ' i 8-5 


2,739 1,24s 
2,431 1,105 

36.5 
41 .1 

i. 3 <^ 

1-47 

Ham, smoked, me- f E. P, 
dium fat \ A. P. 


40.3 

1 34.8 

16 3 t 38.8 
14.2 : 33.4 


4,268 

3 , 68 s 

- 

1,940 

1,67s 

23.4 

27.1 

0.83 

0.97 

Ham, smoked, fat . . | p‘ 

3 4 

27. Q 
' 25.2 

14.8! 52.3 
12 . 4 ; 53.7 


5,467 

5.489 

2,485 

1 2,495 

18.3 

18.2 

0.65 

0.65 

Ham, smoked, all [ 

analyses •* . . . , \ A. P. 

• • 1 .^0 » 
2 j iS -^ 

16.5! 38. « 

. 4 . 5 ; 33-7 


4,279! 1,945' 23-^ 

3,674! i,67o| 27.2 

0.^3 

0.97 

Ham, smoked, hoiletk | 

1 ... 

f 

51 -3 

20. 2 

22.4 


2,904 

1,320 

34-4 

1.23 

Ham, boneless, raw | 

3 3 

50 I 
‘^^•5 

14.9 

14.3 

'28 5 
2>.5 

• 

3,256 

3,13s 

1,480; 30.7, 
1,425, 31-9 

1.09 

1. 14 

Kidneys, Mutton • | A p 

1 • 

^ 7«‘7 

IO.5 

•■34 


’ 968 

. N 

440 >03.3 

3-7 

Lamb, side, without / K. P. 
tallow . \AfP. 1 

1 

P) 3 

5».2 

47-0 

17.6* 
•J 4 I 

23.1 

nH.7 

p. 

2,860 

2,321 

1,300 

1,055 

— r 

34.9 

43-1 

1 1-25 
1-54 

Lamb, leg, hind, fat.. | {’■ | 

I 3 .*t 

• 

^4.6 

47.3 

*8 3 
15.8 

^7.4 

^ 23 .V 


3,289 

2,849 

1,495' 30.4 
1,29s 35.1 

1.09 

1 25 

Lamb, leg, fr^j from f E. p. I 
all visible fat, .• \ A. P. 

». ! 


•25.3 

2.7 


W «7 

585; 77.7 

2.7 

Larak,|lcg, hind, all ( E. p. 1 
analyses^ \ A. P. | 

^3 8 

58 6 

50 3 

18.6 

16.0 

22.6 

19.7 


2,860 

2,486 

1,300 34.9 
1,130, 40.2 

1.25 

1-43 

« f T’ 

Mutton, hind leg, lean V' J,' 

\ V 1 ‘ • 

16.8 

67.4 

56.1 

TQ 8 

* 9-5 

12 4 

t. . 

1 , 95 ? 

1,628 

890; SI. I 
740! 61.4 

1.9 

2 91 

Mutton, hinct leg, fat. | jj; 

.. 

4— i 

55-0 
48. 2 

n 3 

•15^ 

a 

27.1 

73.J 

■ « 

3,223 

2,838 

1,465! 31 0 
1,290! 35 -2 

1. 11 
1.26 

Mutton, hind leg, all f K. F, 
analyses t \ ^V. P. 

Ox tail, Arfned. • . | p'* ^ 

— ,1 ' ' 1 

. 7 * 7*1 

_c_ 

2Q 7 

63.2 

51-9 

,.8.7 

* 5 . 4* 

.7.5. 


2,387 

1,980 

1,085; 41 -9 
900; 50.5 

::i 

^> 7^.9 

Af .7 

26.3 

18.5 

^•3 

^•5 


1,661 

1,177 

75s!6o.2 

53S!85.o 

2.20 

3 03 

Pftrk, T^tMerloin . | p 

. 

66:5 

» .®> 

i8c9 




1 

, 

130 


1,980 

9 «>! SO. 5 

i.i 



t • 


c 



_______ 


39 8 

13.0 

44-2 

I. I 

4,67s 

2,i2Sj 21.4 

0.76 


• E. P. : £dibl« portion. A. P, : As purcljRspd. 
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i>.t E ATS . — { CofUinutki.) 



f E P * I 

Sweetbreads, bwf — \ A ^ | ! 70 9 

Tongue, Beef (Ox ), . . ,5,5 g | 


i 



Fowls and S£a Food. 


Chickens, Broilers . . 

j E. P. i 
■ ( A. P. ' 41 6 

74 8 i 21 5 j 25 
43 7 12 8 1 14 

.1,111 

j b 4 Q 

505 go Oj 3.2 
295 154 i| 5 S 

Eggs, H/jns’, 

/ E. P. ' 

\A. P. I11.2 

73 7 ! 13 - 4 , 10 5 
^> 5-5 : 9 3 

J ,397 

72o| 63 1' 2.3 
63s 71 6| 2.55 

Fowls. 

/ 1’ i 

\ A. P. 25 9 

63 7 j IQ 3 lO ^ 
47 I j 3 » 712 3^ 

1 2 , 2 QQ 

1,705 

l. 4 „ .. 

1,0451 43 5' 1 SS 
7751 58- 7 i 2.0H 

Turkey 

f E. P. 1 
\ A. P. : 22 7 

55 5*| 21 1 ' 22 0 
42 4 ' i() 11184 

\ 2,^02 
' 2,365 

1 .360! 33 4| 1 2 
1,0751 42 3 i-S 

Crab meat • 

/E.'l-.l 

,77 I , i(» 6 2 0 

I 2I 913 

415I109 S' 3 - 9 >- 

Crabs, hardshell, 
whole 

\ A P 1 52 4 

36 7 1 « 7 Q 1 *0 0 ' 

• • i . 

! 0 6 i 429 



I 95 j 233 1 8*3 

Lobsters, whole 

j E. P ' . ? 
i A. P. fu 7^ 

7 Q 2 4 1 > 

30 7 1 5 Q«i 0 7 1 

0 4 1 858 
0 2 308 

39 o|ii 6.5 4.1 

140324.7 11-59 

Outers in sliell 

' !•:. !•. 1 

1 ;\. P. , 81 4 

H6 9 j &*2 M 2 j 
16 ill 2 1 CW2 1 

3 7 j 517 
0 7 1 99j 

235 >93 4! 6 9 
4f$itoio 1 j 3b. 1 

Oysters, bulk 

•/E. P. 

\ A. P. . . 

88.3 |V o| I 3I 

• 

133! Sof) 

*__j , 

[ 230|197 .#7 06 

Scallops 

t 

^ E. P. i 
\A P.i 

80 3 14 0 > ! 

1 3 4 j 759' 

' i"t t 

1 3451131 ^ 4 71 


* — * * t 

Vmcetabi Ls, I rksh 


Artichokes < 

lE.P.i 
lA. P.' 

. . j 79 5 ’ 2 btp 2 V 6 t 7 

> . 

'803 

* 

3 bsji 24 S 

! 4 - 4.5 

Asparagus . • { 

f E. P. j 
lA. P. 

Vi' r». * 

1 94 o| 1 8 1 « 2 3 

• 

1 

j 1 

• *a >5 i 32 9 

>5 4 • 

Beets ^ 

f E. P. 

i . • 8j 5! 1 6*! 0 1 9 7 1 

473 

•;2i? 2ii,i| 


i A. P. 

20 0 Ugo oL I 3 1 0. 1 ' 7 7 1 

374 

•170 2<^| 


Beets, cooked . . . < 

f E. P. 
i A. P.* 


407 

' ' 4 

J 85 ' 245-7 

§.8 

Beans, String < 

(E.P. 

. ^89 ^1 2 3* 0 3 7 - 4 * 

• 429! 

195 233 4 

83 

(A. P. 

[70*83021 03 69; 

[ « ^ ^ 

396 

180 252 5 

9.02 
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« c * Vegetables, Fbesh. — jC ^ inued .) 


c 

Ni&IB, 

* f f 

c 

t 

Percent 

refuse. 

Percent 

water. 

C .2 

«g 

% 

0 , 

Percent 

carbohydrate. 

3 iL 

c 

u 

Grams per 
too calorieB. 

• . 

's| 

h 

Cabbage 

j E. P. 
\A. P. 

IS o 

9‘-5 

1.6 

I 4 

0 3 
0 2 

'S.6 

48 

31Q 

27s 

•14 

12 

5 ! 313-4 
5 363 <5 

II. 2 

12.98 

Carrots. . . . 

/E. P. 
i A. P. 

^ O 

88 2 
70 6 

A 

I I. 
0 9 

0 4 

0 2 

9 3 
7-4 

462 

352 

2I0I2I6.4 

i6oj284.i 

7. 7 * 
10.14 

Cauliflower 

/ E. P. 

\ A. P. 


• . 

92.3 

1.8 

9-5 

4 / 

398 

, t' 1 

140 [324.7 

11-59 

Celery... . . 

/ E. P. 

\ A. P. 

20 0 

94 5 
75 6 

I . I 

0 9 

0 I 

0 I 

1 I 

0 4 

3-3 

2 6 

187 

154 

8 sjs 34 7 
70649.3 

19. 1 

23.19 

Corn, green 

c 

/ E.*P. 
lA. P. 

6 1 O 

75 4 
29.4 

3 I 
1.2 

19 7 

7 7 

1,034 

396 

—1 

4701 961 7 
180252.5 

3*4 

9 02 

Cucumbers 

• 

/ E. P. 
lA.Pc 

IS.O 

95 4 
81 I 

0 8 

0 7 

0 2 

0 2 

3 1 

2 6 

176 

•54 

8« 

70 

568.2 

649.3 

20 3 

23 19 

Eggplant.. 

(E. P. 

\ A. P. 


92 9 

• 

c 

1 . 2 

9 3 

« 

5 I 

• 

286 

13c 

349 7 

12.48 

I ecks# ^ 

Leeks# , ^ ^ 

IS-O* 

91 .8 
78 0 

1 . 2 

I .0 * 

o.5€ 

0 4 

50 

330 

286 

150 

130 

393 0 

349.7 

10 82 
12.48 

• 

Lettuce 

E. P. 

l^P., 

..f 

O 

94 7 
8o -5 . 

I . 2 * 
I 0 

9 3 

0 2 

«■ f> 

2 9 
2 v 5 

198 

165 

90 

75 

505 -'i 
606. 1 

18 03 
21.64 

Onions 

E. P. 
A. P. 

10^ 

^^ 7 - 6 * 

78.9 

1 6 

I 4 

* 

0 3 
'Or 3 e 

9 9 

8 9 

4951 

451! 

225 

20s 

202.0 
221 7 

7.21 

7 92 

Parsnips... • . 

K. P. 
{\A\ 

I 

1 

• 1 

20 O || 

83 “o 

bt).f 

1.6 
u 3 

9.5 

0 4 

13 S 
10.8 

660 

,528 

300 

240 

151-5 

189.4 

5 41 

6 76 

Peas,*(trecn 

K. P. 
A. P. 

■ • ; 74 - 6 ^ 

45 0 ‘40.8 

7.0 

3 6 

9 5 
0.2 

16.9 

Q 8 

1,023 

561 

465 

25s 

97 7 
178. 2 

3-49 

6.3 

Potat^s. . 

_Ji , . JU. 

fE. P. 
A. P. 

■■ .i 7».3 
20.0 j62 6 

2. 2 

I 8 

0 . I 

0 I 

18 4 

V 7 

684 

38s 

310 

118. 1 
146 6 

4.22 

5-2 

Potatoes, SwAt < 

_ t 

E. P. 

A.P, 



2b.© 

’> 9-0 

55-2 

1.8 
> 1^4 

IT 

0.6 

2 T 4 

21.9 

1,254 

1,012 

570 

460 

79-7 

98.8 

2 85 

3 S 3 

Pumpkin. {i?; 

Z — 

• 

5 cfe 

t 6.5 

1 .0 

0-5 

0 I 

0. I* 

5 2 

2 6 

264 

132 

120 

60 

378.8 

757-65 

t 3 S 3 

17 os 

kadishes.s * *.*. 1 

• 

E. P.« 
A. Pf 

50.0 [( 

)i.8 

1-3 

0.9 

« 

0. 1 

6! I 

1 . 

5-8 

4.0 

297 

209 

135 

95 

336. 7,1 
478.51 

[2.02 

[7.08 

55 

14 98 

KlftS>arli.% * I 

E. P. 
A. P. 

• • • 194-4 ^ 
40.0* 56 6 

i 

i 

1 

i 

los 

6sf 

432.9,1 
599.3 a 


VEGETi&LES, CANNio. * 6 ll 

» • » 

VEGEifeLES, Vrzsh. —{C ontinued.) * 


jpr'T’; 

<* 4 

» 

4J» 

alt 

Percent | 

water. j 

Percent 

protein. 

Percent fat. 

Percent 

carbohydrate. 

> 

■U 

1 

ii 

0 a 

iii 

Ounce* per 

100 calorie*. 

Spinach { a] R* 


[92.3 

1 

1 ^ ^ 

0 3 

3-2 

. ! 

. . . . j 

243; 

j...... ; 

! 110413-2 

14.7 

{ A.^. 


,8i/.3 

I 4 

0 -S 

9 0 

473: 

1 2ISJI1 4 

7 SS 

So.o 


0 7 

1 0 i 

4 5 

231! 

i IO3I432.9 

IS -4 

Tomatoes . • { A p 


! . 
’94 3 

|o’<> 

1 1 

1 0 4 1 

3 9 

1 231 

!...•! 
IOS4.W 9 

14. S 

Turnips { A. P. 


iSg 6 

1 ' ' 

0 2 1 

8 I 

! 407 i 

i 185 245 7 

8. a 

j 30 0 

!6. 7 

. 0 0 

0 1 

5 7 

1 27s 

125363 6 

i i 

12.98 


Vegetables. Cwned. • 


Asparagus 

i E. 1 >. ' . 

1 A- f - , 

94 4 15 

j 0 1 i H 

— -.>-J — 

2 5 |i 9 6 

187 

85534-849 I 

Beans, baked 

/ K. P. i 

1 A. P. ! 

68 9 ! 6 9 

> 

1 1,320 

1 

6oo| 75 a 2 71 

Beans, Lima* 

/ E. P. ! 

;9 5 i 4 0 

[0 3 |l4 6 

792 

360126 3[4.s 

Beans, String. . 

\ A. P. ' 

, 

93 7 i 1 I 

^ • j .? 8 

1 209 

'* !• 

95478 4,17.1 

_i 

Beans, Wax 

/E.V, 

\ A. p. ; 

94 6 i 1 0 ^ 

0 1 1 3 I 

176 

80568 2I20.3 

Beans, Haricots, Verts, 
average 

/E.p.i' .‘i 
1 A. P. ' . 

95 2 : / I 

0 .1 1 2 5 

154 

, 1 

7^649 3 23 2 

Beans, Haricots, 
Flageolets, average.. 

7 E. p. : . ! 

t-A.P. : . . ^ 

81 6 j i 0 

j 0 I |l2 5 

' J 

1 704 

. ' i . . . . 

320,142 a|*5 07 

Com. . . 

(I 

/E.P.,.. 1 

\A,P.| .! 

76 I 1 2 8 

j I 2 !ig 0 

j i,ooo| 

1 455 100 073.6 

Horseradish 

p.P."' , 

1 A. P,. : 86,4 1 1*4 

* 

*0^2.1 19 sj 506 

236197 6| 7 06 

Horseradish, 
evaporated .... 


4 3 -fi 0 i ( 77*7 j 3.707 

" t 

1,685! 27 oj 0 96 

Macedoine, mixed 
vegetables 


93-1 i 1 


^0 

V42 

’ no4^sj.2 i4.a ' 

Peas, Green 

iA.P.|....j 

Sis ^S ^ 

? J j 9 8 

5 f>i 

> •’t 

’255176,^1 blj 


* In articles which arc all edible A. P.'ind E. P. are synonymous terms. 
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\(?1D AND ALKALINE FOODS. 
Vegetables, Canned. — {C9ntinued.) 


s 

R 

• 

! Percent 
j refuse. 

Percent 

water. 

Percent 

protein. 

• 

• J 

4 

g 

V 

CU 

Percent 

carbohydrate. 

ti 

t 5 « 

Grams per 

100 calories. 

Ounces pil% 

100 calories, j 

;k.‘p. 1. .. 




• 





• • 1 A. P. j 

94-4 

0.7 

0. 1 

3,6 

. 187 

8 s's 34-8 

19. 1 

/ F P ^ 


\ 






I umpkin . 1 A P # 

91 6 

o.8‘ 

’0.2! 

6.7 

330 

i 5 o '303 0 

10.8* 

/ K- i 

• 



1 



lomatoes • 1 \ pi 

1 A 1 . 1 .... 1 
1 1 

94 0 

1 . 2 

0.2 

4.0 

231 

ios| 432.9 

154 


Fruits, Fresh. 


.‘Vpples. 

— m. 

{H-. 

25 0 

84 6 
63 -3 

0.4 

0-3 

o-S 

0.3 

14.2 
10 8 

628 

484 

1 

290 

220 

156 7 
2o6*6 

5*6 

7-4 

Apricots. . 

i K. P. 


85 0 

I . I 


13.4 

594 

. 270 

168.3 

6 01 



6 0 

1 

79-9 

I 0 


12 6 

56 1 

255 

178 2 

6 4 

Bananas 

• ( K. P. 


7 S 3 

•1.3 

0.6 

22.0 

1,012 

460 

98.8 

3 S 3 


1 A. P. 

350 

48.9 

0.8 

0.4 

14.3 

660 

300 

151-5 

5 41 

Blackberries 

f E. P. 










♦ - 


• 

86 3 

1 - 3 , 

' ?* 

>0.9 

594 

270 

^8.3 

6.01 

Cherries . 

. / FTP.' 

• 

1 

80 9 

1.0, 

0.8 

l6e7# 

803 

365 

1 24 .*5 

4 45 


\.V.P.^ 

S 0 

76 8 

0 Q 

0.8 

15-^9 

759 

345 

131.7 

4 7 

Cranberries. 

/ K. P. 

• 

. . . .# 









\ A. P. 

. .^. 

88 9 

0.4 

Lo.6^ 

9.9 

473 

215 

21 1 .4 

7 5 

Grapes « 

/ F. P. 


7 P .«1 

1.3 

ri 6 

19 2 

990 

450 

lOI 0 

3^1 

• 

\A. P. j 

;2s#o 

58 

I 0 

L’‘± 

14 4 

737 

335 

135.7 

4 8 

Lemons... 

*fK. P 

' J ' J 

^.4 

I 0 

07 

8.5 

* 4 SI| 

f' 205 

221 7 

7.92 

• 

\ A. P. 

30 0 

62.5 

0.7 

0 5 

5-9 

319 

145 

313.5 

II .2 

w 

Oranges, . . 

f E. P. 


86 9 

0 8 

0. 2 

III .6 

528 

240 

189 4 

! 6.76 



\ A. P. 

27.0 

63 4 

0 6 

0. 1 

1 ^-5 

374 

170 

267.4 

95 

• 

Peaches . , 

^ 1 E. P. 


89 4 

; i 

0 7 

V> I 

9 4 

418 

190 

239.2 

8.54 


\ A- P.- 

v8,o* 

73^3 

0 S 

0 I 

i r 7 

341 

155 

293 . 2 

10-5 

Pears 

/ E. P. 

• 

84 4 

0*6 

e 

05 

H-i 

649! 

295 

154.1 

S-S 


\ A. P. 

IO,<f| 

76.0, 

0 s 

0 4 

12.7 

572 

260 

174.8 

6.2 

dPlums. 

‘ fB.P... 

f 

# 1 

78 4 

I 0 1 

1 

.e . . 

20 I 

869 

395 

iiS.l 

4 -II 


■ \A. P,. 

S 0 


0.9 1 

<2 . . 

19.1 

814 

37 o|i 22.8 

4.4 

n JL' •• •• 

P^es . 

• t 

/ E. P. 

■ ■ \ A. P, 

s-« 

79.6 1 
75 . 6H 

^!~l 

— a_ 

-i j 

.... Ii 8.9 
.... |I 7.4 

814 

737 

370122.8 

335135.7 

- - '■ 

If 


GI^OCERIES. 

Finifs, FiESH.--{C<»n/i«tt<rf.) 


9. t. ti t a 1:3 .S| ^,*1 

l| 'U Se I I? if 11 

o,e O.CW 0. P -3 oS. uaLoS 6^ 


Raspberries, red : — 

fE.P.V... ! .. , . 1 . . 

\A. f . 1 85 8 i I 0 i . . 126 

!..... 
561; 255 'i 78 2 

64 

Raspberries, black. . . 

JE.PJ. 

\A.P. . S4 I 1 , 7 1 I 12 ft 

682! 310146 6 

5 2 

Strawberries .* 

/ E. P. j . . . 90 4 16 10 6 17 4 
\ A. P. 1 5 0 185 0 0 0 ! 0 6 1 7 0 

306 180252 5I 9,02 

385! 175 25 Q 7 I 9-3 

Watermelons 

f E. P. i 192 4 1 0 4 i 0 2 i 6 7 

\ A. P. jSO 4 |37 S 1 0 2 1 0 I 1 2 7 

308 140324 6116 
132 <*0757 627 05 

• . 

9 

PRKSERvrn Fri its. 

ft 


Apples, sauce 

A. P. ; 61 I 0 2 0 8 137 2 

i.. - »Jt - 

i,6<j6 73062 3 

2. 22 

Apricots 

A. P. fii 4 4 0 0 ’ »7 .t 

^48' 340133 7 

4 7 

Blueberries . . 

.V. k. ' • 85 6 1 0 6.; 0 6 I12 8 

6051 275 !t 65 3 

S-9 

Cherries * 

A P.,» 77 2 ! I 1 0 I |2i 1 



Q13I 4 ».S| 10 Q 5 

•3 9 

i- 

Figs, ste^ved 

-V V- 5 » 2 ^ '40 (f 

i.>27i 78557 9 

2,07 

Marmalade, 1 

Orange / 

A. P , >4 5 ^‘0 6 01 •>?4 S 

' * • ' 

*i 1 

3,487^,58528 7 

1 03 

Peaches 

A. P. « # I ! 0 7 ' 0 n 10 8 

4841 220 206 6j 7 4 

Pears 

A p. ■ ® ^ ® 

781 1 , 3.';II‘>28 0 

4 5 

Pineapple 

* A. P. i 61 8 , **1 4 » 0 7 l.tf> 4 

^? 73 | 7 * ^ 1^3 6 

li 

Prunes, saiice 

A. P. '76 6 0 5 0 1 |22 3 

946', 430 it >5 7 

[3 7 

Strawberries, stewed^ 

A. P. ' 74 8 0 7 !24 0 

-1 y - 

i 1 * 

1,012 4601 gB 8 3 5 

i ' _ 


,GR(KERIKS. lOyu / 

• 


Barley, Pearl 

1 ’» 1 * 'J* i ft 

.A, P. . 'll 5 ' •’% t f 77 ^ , 

f 1 

J3.63O; 1,65027.6 

!,.o 


— 1 — -•-* ►— 

A P • ' 10 0 0 a 17 2 8 

•’ 

j 0,83 

Biscuit) granani crack 





Biscuit meal, cracker \ ^ p ' *' g 2 lo 9^ 

meal. ...*.. ; , ^ , 

Biscuit,, saltines A. P. | . . j 5 ^ ^ | 

Biscuit, oyster A. P. « •• | 4 iP j»i 3 


' ' li \ 

^6 [lo 6 ji2s7 168.5 1 4i4i i] 2*005 2 3’^7 1 0.81 

— j i — r-: 1 — 

4 iP IM 3 *|io.S 170.5 ! 4,323 ,1*065 23 ijo.83 


6^6 


^ ACID ’and ALKAyNE FOODS. 
Groceries.— 

— 


i 

N^me. 

• 

1 Percent 
refuse. 

1 

u 

ftl 

5 9 

c,S 

1? 

— a- 

' j 

« 

•M 

% 

2 

u 

0. 

Percent 

carbohydrate. 

U 

uK. 

< 5 ^ 

h 

85 

II 

• 

Biscuit, soda crackers . A. P. 

9 8 

9 I ' 

731 

4,23s 

1,925*23.6 

0.84 

Bread, white all analyses. A. P. 

'35 3 

g\2 

* 3. 

53 I 

2,673 

i,2i5|37-4 

1 34 

Bread, Graham A. P. 

f 

35 7 

45 6 

II 0 

8 Q* 

5 4 

1 0 

1 8 

52 I 

2,662 

i,21o!^7.6 

1-3*4 

Bread, brown. ... A. P. 

I 8 

47 I 

2,310 

i,o^|43-3 

1-54 

Butter A. P. ; 

85.0 


7,931 

3,6o5|i2.6 

0 45 

Cake, all analyses, 1 \ p 1 

except fruit j | 

f> 3 

9 0 

63-3 

3,685 

. 1 

1,675:27.1 

0-97 

Cheese, fuli cream. .A. P. 

. |,34 ^ 

! 5 0 
24 0 1 4 5 
... 

145 0 
16 0 1^37 H 

259 

33 7 

2 4 

4,290 

1,95023*3 

0 83 

( r' P 

^Chestnuts, dried . ^ j,‘ 

10 7 

8 T 

6 2 

7 0 

5 3 

74 2 
56 4 

4,125 

3,US 

i, 875!24-2 
1,42531 9 

0 87 

1 14 

• 

( y p 

Chestnuts, fresh . . ^ ‘ p’ 

5 4 

5 

42.1 
35 4 

2,475 

2,079 

1 

1,12540 4 
94548.1 

1 44 

I 7 

Cocog X - P- ' 

4 <> 

3 5 

21 6 

28 

37 7 

5,104 

2,32019.6 i 0. 7 

Coconut, prepared ^ A. Pt 

• 

6 3 

57 4 


6,875 

3,12514.^5 0 52 

Cornmeal, granulat . A. P^ 

5. 

• 

9 2 

I 9 

74.4 

3,641 

i,6S5i27 S 0 98 

Cornstarch. A. P. ; . 


QO.O 

13,685 

i,67s;27. I ! 0 97 

Cream, 35 percent \ . p 

butter fati 1 ‘ ‘ ‘ 

• 

. 


6 o* 

• • 

250 

6.0 

2,805 

i 

1 

i,275,3S7 

¥27 

Cream, 36 percent \« . p 

b»t^er fat ! 


^4|> 

4.0 

36.0 

6.0 

• * 1 

3,74fej i,704|26.7 

0.9s 

Curran ts,*d ried . ... A. P. ' 

17 2 

2 4 

17 

74.2 

3,289! 1,495130.4 i i.i 

Figs, dried^. . ^ .\. P. | 

18 8 

4 3 ^ 

'll} 

74.2 

3 ,t 4 s| 1,47530.8 j i.i 

Flour, wheai, all \ p * • 

analyses 

i» 4 

10 6 

1. 1 

76.3 

3,66311,665*27.3 

0.97 

Flour, buckwheat ,.WP* •*136 

6 4 

1 . 2 


3.564 

i,62o;28. I 

i 

I.O 

Gelatine * .t*^A. P. . 13 6 


o’t 

■ 

j77-9 

3,751 

T, 705 j 26.7 

0 95 

Honey. ?. T . A.*D. » . 3 

*' 

0.4 

a 

jSi . 2 

3,344 

i, 52 p| 2 t >.9 

1.07 

yfe cr^aiqi^ • . . . . A. P. 1 . 64 5 


14 0 

16.0 

2,182 

992I4S.8 

1.64 

Laf d, unrefined, average. A. P. 1 . ..[,4.8 
^ 1-1. 


94 >0 

• 


8,822 

1 

4,oiO|ii.3 

0.4I 


GEOCERIES. 
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(^ocEWES.—lCoftimiwd.) 




II 


a, S 


«£ 

O4 a 


£S 


1-2 

ot 


It 

31 


it N 

flip 

II 'll 


Lard, refined . . ; 

• ' 

P. 

' . . . 1 . . 100 0 g,a84 4,220 10 8 0 38 

Lobster, canned 

A.*p, ; 


8 |i8 I 1 I t 1 0 5 i 8581 300116 6 4 16 

Macaroni 

.v. p. ; 

* 

10 3 I13 4 I 0^ i 74 I 13,663 1,665! 37 3 0,08 

Milk, whole* 

A.r.| 

i ! 

0 j 3*3 1 4,0 1 5,0 1 715! 3 ^ 5*36 0 4-99 

Mincemeat, commercial. 

A. P. 

' 1 

1 •' i 

27 7 j 6.7 ( I 4 |6o 2 (2,871 1,305! 34 H' 1.24 

Mincemeat, home-made. 

.A. P. 


54 4 1 4 8 1 6 7 I32 I j 2,134* 070' 46 0 1.67 

MfilasseiB, cane 

A. P. 

! i 

I 1 2 4 1 . (> 0*3 1 1,200350 2 1 26 

Oatmeal. 

A. P. 

1 1 

1 7 3 li6 I 1 7 2 I67 5 (4,002 24 4 0 87 

Olives, green. . . , 

K. P. 
A P. 

'27 0 1 

58 0 1 I 1 27 6oft 6 ! 3 .< 51 o 1,400 3 -^ 4 , 1 tfi 
42 3»l 0 8 20 2 ! 8 5 1 2*155 *• 02 .'' 44 :t * 5 ^ 

Pickles, mixed 

uw 

! • 

03 » 1 « 1 ' 0 4 i 4 0 1 242: 110413 *’*4 4 

Rice •. . . 


^12 3 1 8 0 0 3 179 0 (3,586 1,630! 37 (f 0 00 

, 

Rolls, jll analyses. 



^g 2 1 8 0 ^ ts6 ^ | 3 rf> 69 ; i, 30 .S .W * *6 

Sardines, cannevl. 

i:.*p. 
.\. p. 

1 5*0 

52 3*‘23 0 ,ig 7.i -• 2,77*2 i,2^vo 36 1 1.3 
I53 ^3-7 '*2 I 1 •• ,2.000; 050 47 " 1 - 7 * 

Shredded wheat, 

^l analyses i 

.\. p. 


1 g 6 12^1 i *8 [75 2 1 3,740^ 1,700, 26 7 0,05 

Soup, Consomme ^ 

A. P. 


06 o 4|*2 5 j . * . 1 0 4 1 429.5* 

Soup, Mock Turtle . 

A. P. 


8g 8 00(281 407 ' l «^245 |!*8 8 

Soup, Tomato. . . 

A. P. 


<)o.o ! 1 8 1 I I j 5 i 407! 18524.5.7^8 8 

Starch, Corn 

Tp^ 

( 

^8o1o2|o2|ooo ,3^526' 1.638^27 6 0 07 

Sugar, granulated . . 

A. P,. 

• 

• *• • . V lop 0 4,o<;2 i,8<a> 24 4 0 87 

Syrup, Maple 

A. P. 

r 

. * ; . . . . Jll 4 i 2,02?> 1,330 34 2' 1 22 

Vermicelli 

A. P. 


U.O 0 ' 2^0 p o** ^i 5»5 28 0 I 0 

' ^ ali 
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WICID AND ALKAl^iN-t 


TAbLeS showing relative neutrality, ALKAIilNITY 
AND* ACIDITY OF DIGESTED COMMON FOOD PROPUCJS. 

FRUITS AND VEGETABLES. 


Minimum 
Alkalinity ^ 

Apples 

Cranberries 

Mushrooms 

Onions 

Fresh peas 

Pears 

Pumpkins 

Radishes 

Watermelon 


* Mediltm Maximum 

Alkalinity. Alkalinity. 


Apricots 

Bananas 

Fresh string beaifk 
Cabbage ^ 

CiAliflower 
Celery 
Grape juiAe 

Lemons and lemon juice 

Lettuce 

Canteloupes 

Oranges and orange juice 
Peaches 
Plums 
Potatoes 
Sweet jKitatoes 
Tomatoes 
j'j^urnips 


Dried Jjeans 
Beets 

Carrots , 

Cucumbers 

Dates 

Olives 

Pineapplas 

Prunes 

Raisins 


MEATS, ANIMAL OILS AND FATS AND OTHER PRODUCTS, INCLUDING 
FISH, FOWL AND GAME. • 


• Acid. Alkalink • Neift-RAL 

All lean nfbats of every de- Mi^ks all kinds * * All animal fcits and oils 
scription, including fisl?, Crea^ , • • Butter 

fowl and game « llutter milk 

Cheese * ft^ur milk ifad artificially • 

Eggs, both white and yolks soured milk inclftding 
kumfss ^ 

Artificially soured milkf-gn- 
taining^cohol 
JunJeet , 

Milk soured with Bulgarian 
Barillas | 


yEGETABLE SUBSTANCES WHICH PRODUCE ACIDITY. 


A^l cereal products and their pr^arations. 



NUTS.* 


Acid, t * 

AlkXli^ 

Neutral. 

Peanuts and peanut butter 
Walnuts • 

• Almonus 

Brazil nuts 

Ch^tnuts 

Butter nuts 

• 

Coconutt 

Hickory nuts 
Pecans 

Pine nuts 
Pistachio *huts 


Prab^Wy all nuts arc slightly^ acid ig the^f end reaction. The acidity, however, 
is extremely small. Nuts have bi^n entered«as neutral where no definite statements 
arefmade tnat they are acid. The neiitrali|y%f nuts is (pund in the lact that they con* 
tain conskierable mineral substances and very large qu^tities of fat. The slight add* 
ity comes frdtn the sujphur in the iJrotein., • 



P^RT XIII. 

VITAMINS. 


Cause of Scurvy. — It has long been kno>x#i that certain kinds of foods, 
such as those carried in former times •on board ship where long voyages 
were contemplated, produce a kind of disease which in general has been 
called ‘‘scurvy.” For instance, a diet of bread made from while flour, 
preserved meats, and the absence of fruits and fresh vegetables, is certain 
iy the course of two or three months to induce a^disease of this kind. If 
a supply of fresh vegetables or fruits can be secure<i the eflects of the 
disease are counteracted and the patients recover. If access to such 
foods cannot be had, however, the disease 4>f^en pr*gf esses to a fatal 
issue. The foods which produce icurvy are called Korbut ic foods, and 
those which tend to jelieve this disease arc calle<l anti-scorbutic foods. 
Althougl\ hundreds of years have elapsed since we have historic references 
to this (Jisease the real^aalura of it wasjnol discovered until pnly*a few 
year# ago and the nature of ^he anli-f.c(jrl1utic ijlenvents, though fairly 
well understood gener|illy, has not tieen dcfinikely.ascerVained even at the 
preknt time. • 

Other Related Disea8eg4--il'he dcvelopipent of me<lical science in the 
last few .years has established a numlfer of disease.s related more or less 
intimately to scurvy in that they truly slictetic disea:^. * It is meant 
by that that They are due to some radical fault in jflimentation. These 
diseases are known as beri-beri, pellagra, and certain forms of ncinltls. 

Beri-beri.— The introduction of polished rice into the counfries where 
rice was the principal food for the inhabitants was followed by the develop- 
ment of a disease whicti w^^particularly prevalent fn Japan and other 
rice-eating countries and which was tailed by ]jhe Japanese “beri-beri.” 
Xhe nature of this disea^ was^for a lihg time unkndwn. Its ravages 
became threatening to the people ok Japan and tfll^pr rice-eating countries 
and the mortality was extrgmcly high. It nvjjs di^vejed (this by acci- 
dent) tlj^t when rice bran Was administered ig a p^tterj ilf*bf*beri-bcft 
recovery took place. This fed Ihe Japanese physicians ahd'dietikiaw to 
investigate more thoroughly tfic coftditions surrounding the dewebptntot 
of the disease and also ^o administer Vo patients suffering from beri-beri 
a broth made of rice bran. 1^ was found that this bfbth was a^specific 
and not only stopped the ravages* of di^ase but al^supplf^ the oondi- 
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VlTAMINfi. 
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tio*n8*for the re^vcry of the sick. It was oniy an easy st^.froid these 
obBerv|tions to discover that the polishing of the rice -was the ;|:a|isg®of 
this trouble, J, ^ ^ 

Natijial (Onpolishod) Rice.—Natural.rice is the principal food of 
hundr^s of millions of the inhabitants of the earth, especially those 
livinjg in v^at we call tlie Orient, in Japan, China and adjacent countries. 
Evidently the bran of rice contains s(^e vital or life-giving principle 
which the body of the rice does not contain. Ofie of the early workers in^ 
this problem assumed that* the vital principle was a nitrogenous body 
represented by the chemical term«“amin.” He therefore gave to it the 
name of life amin,” that is, ^ vitamin.’^ Subsequent investigations seem 
to show that this principle of naming the product is erroneous, that it is 
more likely a phosphatic than a nitrogenous element, or it may be a com- 
bination of both. Nevertheless the term ‘‘ vitamin ” has come into g^cneral 
use, and will probably be retained even if the result of the investigation 
should finally establish the fact that it is a misnomer. 

Vitamins. — W^imean Uy»the term “vitamin” the sum of those elements 
in foods very minifte in quantity and yet necessary to nutrition. A re- 
markable discovery has been mac^e that if a §ynthQtic food be given to aii 
animal, containing all the elements necessary to nourish the apimal and 
in the proper proportions, namely, minerals, proteins, fats and/:arbohy- 
^drates, the animal twill'ceds^ ^ grow and will gradually sicken and die. 
If, now, to this perfect chemical diet. a vitamin bemadded, in proper pro- 
portions, the animal will thrive and live. It has thus been discovered 
that food, in order to be effective, must contain sufficient vitamins to 
supply the conditions of digestion «and assimilation. 

There are two distinct forfns of vitamins, viz., those soluble in water 
and those soluble in fats and oils.* ^ ^ " 

W&At Foods Contain Vita mins ? — Investigations which have been made 
indicate tfiat a vitamin is a vegetable product. It occurs in animal foods, 
especially ^n the animal secretion, milk, and prol^bly in Other portions of 
animal foo8s and Is derived from the foo5? which the animals eat. In 
the milk it seems to adhere particularly to the butter fat, the protein and 
sugar of the mOt apparently mt containing Sny notable portion of the 
vitamin element. ^ In cereals, m so faras investigations have extended, the 
jdtanpn i^fqjind,pafi:tfcul^ly ^n the bran, that is, the outside covering, 
and in fhe ^erm. •.That«is particularly tru% of rice, and it is probably 
t^^jpo^flll the pther cereals. Vitamins also are abundant in green plants, 
es^iatl>'*in cabbage, lettuce, asparagus^ and other vegetable substances, 
including particularly potatoes. « Tl^ ^tributjon of the vitamins in 
plants ftthcr Jhan cereals has not, been definitely determined, but it b safe 
to assume that in dle’jeaves as well as iq the seed^and tubers the vitamins 
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are aljuhdant. In the potato it is apparently true that Ih^ vitamin* 
arl^cpnljjrthed largely in the skins, but undoubtedly permeate the^mass of 
the potato. , Iiwneats vit^ins are not very abundant, and doubtless 
whatever amount may be present is due to absorption from Ihe ♦jtamins 
of the foods which have been eaten. The vitamins are practically absent 
in polished rice, white flftur and refined commercial corn mcar, leading to 
the confirmation of the theory ^lat they exist almost exclusively in the 
^outer coverings of the grains and in the germ* Vitamins are particularly 
abundant in yeast, from which it may he sepatatod by means of a hydrated 
silicate (Woyd’s reagent). • 

Things Hurtful to Vitamins. — In so far al investigations have been re- 
ported the two most hurtful things in regard to the vitamins are high 
temperatures and free alkalies. While high temperatures are harmful to 
vitanyns, if there be an abundance of water present (he vitamins are not 
dangerously impaired by the ordinary pnK'csses t)f cooking, tin baking, 
the external crusts will probably have their vitamins pretty thoroughly 
destroyed, but the interior of the baked body will stiHJ>e active in this 
respect. If baking could be condirte<l at a lower teifipcrature and for a 
longer time the vitarryns wguld doubtless be more fully protected. For 
this reasgn it appears tl^at cooking in a fireless cooker would be less 
injurious to the vitamin*s*than*cooking iruan oven or over a fire. 

Effect of Canning^-# The effect of cannyij vegetables and fruits upon 
their vitamin content, has not been worked oyt. • Presumably, however, > 
the same principles would Hlild good have just been enunciated. The 
heating of the vegetables pr fruit> in orefer^o sterilize them will probably 
J!ijurc to a certain extent their vilamhi content, but as there is an abun- 
dance of water present in this procoii^ there Is no reason to»bcfieve that the 
vitamin content is seriously impaired. Is'o definile statement can be made 
respecting this, however, as it has not been determined experimentally 
yet just what the damage is, if any. ^ 

Mixing witii Alkalies^The mixing of f(K)ds with alkaline bodies is very 
destructive of their vitamin ^rontent. Fortunately tliis is rafely done in 
the way of cooking. Sometimes alkMies art iMetl to green vegetables 
in the proce.ss of cooking \o fix*and ac«^ntimte their green color. This 
process, while improving^the ajpcafancc, i^ not warraijted in view of the 
fact of the injurious effect of alkalies upoij t*«,vila*ifliny:onJent. 
by far, to cook green vegeftibles and* have Iktm fadt s^mewhkt in the 
process and still remain aci(f to render them alkalinfc and hgvt^the 
green color more perfectly maintained. • As a result of inv^tlgatiftns, 
which have already bee» made, ihevprsJCli.cc of eating our fluits and tege- 
tables in the raw state seems*to have received a.consicier^le degree of 
support. There is som*e clanger Jn eating fruits ancf vegetables raw, of 
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?ours«, difc lo contamination in growing and handling. There, is bit little 
douBt of the fact, however, that when eaten raw they are mor^otei^in 
so far a% their vitamin content is concerned tjian when Thus, if 

fruits a»d vSgetables be thoroughly cleaned, they may oe eaten raw with 
benefit. Particularly is tliis true if it should turn out oh further investiga- 
tions that fhe vitamin content of fruits and potatoes is largely centered in 
their skins, as is the case with rice ^d other cereals. The habit of 
throwing away the skins of fruits and vegetables is not only wasteful^ 
but may be really detriment!! to health in case these conclusions should be 
warranted by the final results of Ihe investigations. These conclusions, 
however, do not indicate that cooking is always detrimental. There are 
many vegetables which are practically inedible raw, among these one of 
the most valuable of all, the potato. In view of what has been said above 
in regard to the limiter^ effect of heat in cooking where abundant^moie- 
ture is supplied, it is safe to conclude that in the proper cooking of vege- 
tables, although their vitamin content may be somewhat diminished, it 
is not dangerous|y«decrea^^l. Thus those vegetables and fruits which are 
improved by cookiflg are not to be e^icluded from our diet by reason of 
any slight decrease of vitamin potency. ^ , 

Practical Applications of the Vitamin Theory^.- — It is evident, that use- 
ful lessons,respecting the value (if foods hate heed taught by the.progress 
which has been made in'thd stu^y of vitanwns. The -whole line of dietary 
diseases, beginning wiUi s^iurvy and. ending with .pellagra, is doubtless 
largely due to deficiency in the vitamins in oUr foods. Well-to-do people 
even, who have abundant ch(dce*of their foD(t, fail to select those which 
have the proper vitamin and miitoral content. Fortunately these twB 
conditions usually go together? Anv*i|iechanical process which diminishes 
the vitamin contenf of our food also diminishes its mine'rll content, be- 
cause^lhe vitamins seem to prefer those portions of our foods which con- 
tain the Ingest quantity of mineral, as, for instance, the bran of cereals 
and the skjps of fruits and vegetables. Thus the^deminefalizing of foods 
is also the dfcvitamihizing of foods. Hence %e learn to associate the ideas 
of the vitamTh and mincfal <?ORtent,* apd very properly so. 

Waste of Vitanhns. — Thetmosl^strikin| illusftation of the waste of vita- 
min and mineral uUlityJs foundin the oomrnon me^thod of milling our cereals 
and ii^ the i)eeling of b%ir {i»it§ and vegetables. Both cereals and pota- 
toes are ffiaVter* of*great aational jind persoifel interest. In round num- 
ber^ ittay be ^id that percent of the^weight of wheat and other milled 
^certials ap)^ars in the food product, namefy, the flour or meal made there- 
from) and 30 percent of the wheat ai\d^ther milled cereals are rejected 
for hunfan fo^. * Thi^ 30 percent contain^i practically the minerals and 
vitamins of cereals.^ Jlence the ^rts qf the cerehls which are now gen* 
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erally tonsunued are scorbujtic in character, that is, they tend i% prvduc^ 
th«8e diseases ol which scurvy,is a type. • • 

Bxpermienis Witii Fowls,j“Carefully conducted experiments slj8w that 
white flour and ?fcmmercial corji meal will not support grovi^h is young 
animals, such as fowls. On the other hand, ‘feeding the young fowl.s 
exclusively on these refined products develops, within about *20 days, a 
species of neuritis whii:h in about 35 days ends fatally. This happens 
whether*they are fed polished rice, white floifl*, or commercial corn meal. 
Thus it appears that not only Ao wc throw a^ay 30 percent of our cereal 
foods, but, unfortunately nearly all of tjieir vital principles. The residue 
which we eat would speedily make an end If us were it not for the fact 
that we are able, by accident, to get other foods containing vitamins and 
minerals, sufficient perhaps to nourish us in a ])oor and incomplete way. 

Economic Importance of Knowledge. — ^Thc (j^onomic importance of 
knowledge of these conditions am only be estimated, but pc^ssibly in a 
reasonably accurate manner. The illustration may be couched in a con- 
crete form. Apparently the people of the l^iyted SViUes consume for 
domestic purposes, mostly for foo(l,but partly for seefi, six hundred mil- 
lion bushels of wheat^a year. It is evident from the above statement 
that as far as food at least is concerneA four hundred million bushels of 
wheat, if.eaten in the wlw/e,Ma 4 c, that is, ^he wh«)le ground grairj, alfmadc 
into flour, would gi\4e,the samj bulk of nourishn»ent^s the six hundred 
million bushels now used. In addilUm, howeyr, jt wowhl give a food of 
much higher nutritional value, becajjse the nlineral an<l vitamin content 
would be preserved. It is^twe that tfie protein content of the whole 
wheat flour is not quite as digestible .%s»thc protein of the fine white flour. 
On the whole, however, the total yMtiounU of as^imilablp protein is far 
greater in the Whflle wheat product. H is not extra^^agant, therefore, to 
say that nearly one-third of the expense of living, in so far as the Cbst of 
cereals is concerned, would be saved if cereals were eaten in ttteir whole, 
natural conditi(wi with proper grinding and cooking. It is not meant by 
this that they should not be;fiade into bread, but simply ihaA the whole 
cereals should be made into bread. • ♦ • ^ 

Conservation of Hcalth.*-A fjfl* grcatejrben4*fit than tile conservation of 
one-third of our cereals would U eff^^cted7lv)we^^I; namely, the health of 
our people would be imme^nsfijy^enefited. were eaten whole 

the naturally laxative (not €athartic)»efrects iv,hich ^tfe/.prSfluce woulfl 
tend to eliminate that most ^rmcious condition Which sotommoalyipre- 
vails throughout this country, life coivclition of constipation* 1^ is^ 
acknowledged now by jnost aulhorities that constipatioi tends to 
development of poisonous subs/anck in the colon, especially by pwKiucing 
what is known as autcwintoxicatibn, a tommon cable of premature old 
age and death. 
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Acid and alkaline foods, 6i .^ 
significJtion of terms, 013 
foods become alkaline, 610 
in fruits, 369 
Acidity of nuts, 628 
Acorn, 413 
oil, 396 

Adulteiation, frequency, 57 
simple tests, 593 

Adulterations, gross physical, 50 ^ 
obsolete, 595 
Aerating agents, 251 
Alcohol in confectionery, 485 
in mother’s diet, 508 
industrial, 297*481 ^ 

Ale wife, 121 

Alkalies, mixing foods with, 041 
Alkaline fyxls, 613 , 

residue in digestion, 614 
Alkalinity of fruits, (>28 * • 
of nuts, 028 

Allspice, 322 * 

Almond oil, 396 

Almonds, 414 ^ ^ 

AJum residues, character, 253 
Amido bodies, 89 
Amids, nutritive valujf, 5t»7 
Anchovy, 122 

Animals, preparation as IockI, i 2 
Anise, 323 
Anona, 343 
preserves, 344 

Appendix, food stAidards, 501 
food and drugs act, 533* 
Applebutter, 385 
Apples, 330 
acidity, 330 
adulterations, 330 
composition, 331, 332 
dietetic value, 332 
dried, 335 
evaporit^ted, 335 
length of harvest, 333 
pectose content, 333 
picking and care, 3^3 
preparation for drying, 334 
storage, 334 • 

unnin content, 334 


Apples, varieties, 330 
Arrowroot, 317 
Bermuda, 318 
* Madagascar, 319 
Sout| African, 320 
Artichoke, 274 
corajwsition, 275 
Jerusalem, 274 
Artificial colors, 504 
Ash. 9 o 
of tropical fruits, 3O8 
Asparagus, 275 
.Vlropin, 448 
Avocado, 


Kfcillus Bulgaricus, 554 555 
advertising claims, 550 
Bacon, canneil, 48 
coViposijion of canned, 48, ^9 
Jlactg’i^ chat^ctciislK's of milk, 538 
I Baking powdejs, 25 1 , 

I alui*,*252 

cream of tartar, 252 
* phosphate, 252 
residues, 253 
^Bananas, 345 
^ I comiiosition, 347 
Barley, 217 ^ * 

acreage and yield, 217 
com|xisition, 217 
protein, 218 
starch, 218 
Bay leaf, 323 
Bean, 275 
butter, 276 
’ grt!c;i,*27(v 
’ kidney, 276 

, slriijg, 27O * 

Beans, adpltcri|ion ji>f canned, 308 

3 composition of c^hnUd, . 

Bdhi tc 8 t,t»b, * , 4 

Beechnuts, 415 • / 

‘ Beefs adulteration of [>ottcd, jjc , 
commercial cuts, 17 
* composition of canniitg, 43 
potted, 53 
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iBecr*extnut*79 
iftme* 8o 

)titrogenous bMies, 79 
nutritive properties, So 
fat crjtttals, 67 
juice, • 

composition, 81 • 

preservatives, 
trade-names, 82 
potted, 52 
tea, 84 

composition, 85 
Beefsteak, 21 
Bees, swarming, 488 
Beet sugar, 456 
historical, 457 
manufacture, 461-464 
Beets, 277 

Benzoic acid, simple test, 557 
Beri-beri, 5^3, 629 

Berkshire pig, analytical da^a, 29, 30 
percentages of parts, 31, 32 
Beverage# ii* diabetes, 575 
Bill of fare, 615 
Biscuits, composition, 258 
Black bass, 122 
strap, 481 • 

Black wrries, 342 
Bleached flour, detection, 607 
gasoline test, 607 
Blood preparations, 83 
Bluefisn, iJ2 
Bondon cheese, 208 
Bonnyclabber, 181 * 

Borax, simple test, Jg? 

Boric acid, simple test, 597 
Bottle-feeding, dangers, 501 
Brandied fruit, 385 
Brazil-nut, 415 

Bread, 249 • ^ 

comparative nutritive p'ro|)crtics, 256 
composition, 254, 25J ' ^ 

quajitity of ash, 256 
of Sugar, 256 
typical, 2%s 
varieties, 249 
Breakfast fo(?ds, 267 
classilicAion, 2()8* 
compositiqp, 208 
value, 271 

Brie, manufacture, hj 
Brook trout, 149 
Brown grease, 71 ^ 

Brussels sprouts, 271 
Bucktt^ea^, • 
acreage, a 19^ • 
ad4|lt9tttiona, fzi 

^ cbmj)olitTon, 219 
miying, 219 • 

starch. 221 
Butcher*! lard, jro 
Butter, 182-187 


Butter, adulterated, 186 
affected by food, 186 * 
coloring, 185 ^ ' 

meltijig point, 186 
pure fnd renovat^ 6of 
renovated, 186 
salting, 183 
standard, x86 
treatment?, 182 
Buttermilk, i8x 
Bitternut, 41ft 


Cabbage, 278 
Cacao butter, 410 
composition, 181 
Cainito, 366 
Cakes, 265 
adulteration, 266 
coniposition, 266 
Calories, 9 

Calorific value, computation, 
Camembert, manufacture, 206 
Candy, food value, 483 
Cane sirup, 475 
• composition, 476 

geographical distril^jtion, 475 
sugaii( manufacture, 465, 466 
Canna cdulis, 318 * 

Cammed cofti^ adulteration, 228 
’ sourlbg and swelling, 312 * 
g(y>ds, examination, 607 
Caning, effect of, 631 
% industries, imjyortance, 386-388 
, liqui(>, composition, 47 
principles, 306 
wit^otft*parboiling, 47 
Cans, character, 31 1 
, Cantaloupe, 284 
•Capers, 323 ^ 

Capons, 103 

' Caramel, simple test, 599 
Caraway, 323 

Carbohydrates, digestion bv infar 

Carcasses, preparation of, 14 

Carp ,%23 

Carrot, 279 , 

•Casein, preparations, 215 
Cafeinogdfi, 530 
Cashew, 3^8 
•Casija, 323% 

lb ^123 . 
nvlk, 513 
flower, 279 

MS 

280 

323 • 

445 

I, addition to infants* foods, 517 
Is, detedUon in coffee, 604 



Certified mitUI 547 
inaA^uaej^* 547 
Ce}|)on oU,^ii ^ 

Che<War okeese, manufacture, 204 * 
Cheese, 190^216 • 

adulteration and^sbranding,n92 
American, 197 • 

artificial coloring, 192 
bacterial activity, 21 1 
Cheddar, 203* 

chemical changes durinR,ri[>ening, 21^- 
214 • , 

Cheshire, 203 , 

comparative composition, iqq 
cottage, 19s 
cream, 20I 
curing, 2^ 

digestibihty, 214 ^ 

efikt of cold storage, 215 
Wled, 194 

French varieties, 206 
|;oaty milk, 192 
historical, 190 
kinds, 191 

manufacture, 196, i 97 
of foreign ty|)cs, 201 
preser\atives, 194 
principal Fnglish kinds, 203 
quality of American, 20^ 
raw materials, 194 
sage, 203* 
sidting, 499 

StilU^n, 203 « 

Chemical composition, imffx of \ 523 

leavening agents, 254 
preser\'atives in milk, 53* 
presen ation, 37 

terms, explanation, 8 • 

• versus condimenlal preH rvalivej^ 594 
Cherries, 33 <> 
canned, 370 
maraschino, 37a* 
varieties, 337 
Chestnut, 416 
composition, 417 
Chicken, 95 
adulteration, loj 
of potted, 102 

composition of white meat, loi • 
presers'cd, 102 

Chickens, artificial feeding, oo » 
drawm and undrawn, 100 
fresh killed, m 
preparation for foo<i, 96 
preparing for market, 99 
Chicks, influence of lcrap«ature,^j 
market, 98 * 

Chacory, 280 
color test, 603 
detection, 603 
roasted, 280 
Chinese nut, 4*7 
Cinnamon, 323 


Citrus fruits, 34^ 

Clams, 153 
canned, 156 
chowder, 79 
soup, 79 
Cloves, 323 
Coconut biy^lcr, 411 
oil, 411 

Cod, common,. 1 24 * 

conq>osition, 125 
liver oil, adulteration, ih- 
salted^nd driwl, 125 
Codfish, 124 
balls, i >(> 

Coffee, adulteration, t>02 
(•old storage, effect on meats, 35 

ofVilk, 532 
Coloring, artificial, 380 
matter. 55 
indirect, 55 
Cedors, artificial, 504 
Colza oil, 4of 
Comb honey, 48c) 

Commercial ^ormulIl^ for iniant>' fcnyls, 

525 

(’oiuleiiscd yiilk, 5,^^ 
compJ>Nilion, y4* 
ditficulties of manufacture, 535 
solids, 5 35 

I ('ftndi mental substance, curing, 35, 36 
! ( cmdiments, 322 
(‘on(ectionerv, 482 
alcohol |orlyd(len, 48O 
maiiuiarture, 48a 
materials, 41^2 • 

miner»l\c)lors, 4H5 
wholesomeness. 4S4 
! Confections, adultc-ralion, 483 
j (/ongc?eel, 127 
I \ onsunuT. rights of, 

^ CcKikiag. 3 
j ( opper. in peas, 

; simple test, 598 
r tests, 314, 59H 
j Copra c)il, 41 1 
; Coriander, 324 
j Corn bread, 232 
j c anned, 227 
meal, 230 

* Sdullcr^ioy, 232 
pudding, 2^57 , 

Cet-tonsA'd oil. 397 

Il^hi tlsr. 66 
detection, # * 

•ixwstioA with {x*lra|eum, 4q^ 
Halphen test. (?5 *, • • 

‘ magnitude ofindui^liry, 307 
manufacture, 397, I98 
j-efining, 399, 400 ^ 

icH on Pharmacy and 
s milk, 513 • • 
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Crans^ng machine, i i t 
Cranh(erry«3^i 
Crawfish, 156 * 

Cream, *75 
standaj^s, 176 
Creatin, 00 t 
Cress, 

Cucumber, 281 
Cumin seed„324 
Curd, cutting, 198 
forming, 197 
gathering, 199 
heating, 198 
milling, igg 
separating, 199 
Cured meats, canned, 
Cuts of beef, 15 
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Eggs, bifjken, 115 
candling, 605 
col^ storage, 1 14 / 
composition, 1 13 
deteefipn of stale, 604 
dijed,"i5 
parasites, 116 
poisonous principles, n6 
preservatifn, 113 
salt solution test, 605 ‘ 

Eipmenthaler aheese, manufacture, 207 
Entire whe^ flour, 244 o 

Enzyme action, effect of low temperature.’ 
23 

Ether extract, 9 
Evaporated milk, 534 * 

Extracts, miscellaneous, 562 , 
classification, 562-563 


Death rate, influence of milk, 548 
Deviled meats, potted, 52 * 
Dewberry, 342 
Diabetes, cause, 569 
nature, 567 
test diet, 572-57.1^ • 

Diabetic flours, comjxr ition, 57c 
foods, foreign, 576 
composition, 576 
Diet at weaninc, 502 
durirjg second year 503 
in diabct«;8, 567 
in nephritis, 577 
in obesitv, 577, 578 • 
universal, 618 « , ^ 

Dietaries for generous appetites, ^88 

Dill. 324 

Dogs ^ milk, 513 
Dried meats, 85 
Drying milk, ^36 
Duck, 104 , 

composition, 108 
varigties, 105 
Aytesbury, 105 
Cayuga# 105 
crated white, 105 
East Indian, 105 
gray, io5> 

Pekin, lo? 

Rover, lo}" 
white call, 105 
white Muscovv, . 

Dust, protection, of foot!, 5^0 


Edarti cluese, fioj 
EdiWc om, uses, §95 
{Arts, aatAes, 15 
‘^Ecls, 126 ^ 

Egg plant, 282 
substitutes, 115 * 
Eggs, 112 • 


F 

Eat babies, 498 
identification of meats, 25 
in milk, variability, 500 
! products, inedible, 70 
i test for adulteration, 51 

variation in mothers’ milk, 507 
Tats, diet in obesity, 577 
Feeding, frequ^cy, 499 • 
infants, quantity, 499 
Fennel, 32^ 

Eermtnts#sp8ntaneou8, 250 
I'iber, 9 

• • 

'>gs*34<> 

. caprification,,35o 
; • composition, 349 
• Smyrna, 349 
Filberts, 4^8 

^ Fish, average composition, 15 1 
canning, 152 

't classification, 117, 118 
by composition, 121 
. cold storage, 15 1 

drying and salting, 152 
edible portion, 119 
eggs, composition, 146 
food value, 153 
rnarketing,^5i 
oils, #65 

, principal constituents, 119 
peoductr, adulteration 152 
Flavoring extracts, 326 
o adulteration, ^5 
Flavor artificial, 380 
Flesh, edible, 

Elies, cdh lamination, 550 
[•"IqunddV, summer, 127 
242 

adulterations, 247 
.jfte, 248 

' bleachm|[,^47. 607 
commercial value, 244. 
•composition^ 245 



Flour, s^ial dames, ^43 
.staiulaktls, \4i 
s^titut^, 248 
vaKeHes^ 242 
Fluorids in fish ici 
Foods, add anu alkSdne, 013, tuf 
become alkaline, 616 
basis of classification, 618 
care in the home, 540 
cause of disea 4 , 553 
classification, 2, 7, 613 
composition , 6 
* condimental, 8 

containinK \itamins, 630 
contamination by llome^ticatl*d ani- 
mals, *5 50 

by llies^and mos(iuii<H-s, 550 
fuel value, 618 
mixing with alkalies, (>31 
ordinal^' natural, 552 

R rotection from dust, 550 
■artten after digestion, O13 
social flint t ions, 5 
toleration, 551 
typittal kinds, 613 
Fowls, experiments, (>33 
slaughtering, 1 n 

Fresh meat, adulteration of canned, 57 
delivery to consumers, 21 
preservation, 23 * 

Fruit, brandied, 385 
butter, 

definition, 326 ^ 

juices, preservatives , S5/ 
selection, 375 ^ 

sirups. 373 
adulterations, 374 
composition, 373 

• imitation, 374 
Fruits, acid content, 3 (k) 
adulteration of canned, 37 
alkalinity of, 
canned. 370. 625 
characteristics, 327 
composition of ash, 376 
. crystallized, 483 
fresh, 624 ' 

nutritive uses, 328 
sugar contents, 360 
Fuel value of foods, 618 
Fungi, food value, 454 

G 

Garlic, 282 ^ 

Geese, feeding, 106 
Gelatine, qo 

addition to meat extracts, 563 
adulteration, gi 

detection in ice cream, 610-611 
preparation, go • 

raw materials, go, gi 
Gelatinoids, nutritive value# 564 


Gervais cheese, 

Ginger, 334 
Glucose, 47g 
detection, 600 • 

harmful constituents, 485 
used in honey, 493 
Gluten, 341^ 
bread, 569 
prej>aralion, 571 • 
dour, 344, 5fH) 
comptisition, 570 
standard, 569 
separation, 245 
teslinili 246, 247 

(ioats‘ milk content of fat, 510-511 
• vake, 510 
Goggle f ye, 135 
(ioose, 105 
com[WMlion. loH 
varieties. iot> 

GoosclH'rry. 342 
j ( lorgonzola c lleese ,211 
Gourds, 282 
Graham flour, 243 
GrajH; fruit, 351 

royip^siiion, 35* 

Grafx-s. 337 * 

com|H>sition. 338 
(iraylings. 1 28 
(iA.‘en turtle, 157 
soui>, 79 

Groceries, fuel value, 62,'> 

(iruel fiv* yifayls 505, 506 
(iruysre cheese, 210 
Guava, 352 , • 

tomfw^fion. 352 
pj-eserves, 352 

, * 11 

Hake, « 28 
Halibut, 128 > 

H.ilplien test, 65 
Ham and baton, adulteration of ginned 
SO • 

canned. 48 ^ 

(omposilit»n of « anneti, 48 
Hiuelnut, 419 ^ / 

oil, 401 • 

Health, eon^-'irv^tion, 633*^ 

H trying . 129 1 

Huli*o. 

Hickoijy-nut^ 4?Q 
Hippuric p^^hl, \\onbkr\ii:* 577 

. 

Mucs’ miH. 513 V • 

HoW* pasteu^zaUon, s-y? • 

Straus methtxl, 541* 

I Hon^y, adulteration, 493 • 

ash, 492 

’cane sugar ad u Iter an 1^494 
comb, 489 • 

lextrose antf kv^losc, 4g>3 
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distribution o^Fndustry, 489 
ext|act«ii, I90 

g lucose, 493 • 

istorical, 486 • 

hives, *a88 

invwt^U|?a| content, 494, 601 
poli^dtion, 491 
preparation, 487 * 

properties 491 • 

strained, 491 
sucrose content, 49a 
water content, 491 
lorse mackerel, 130 
meat, canned, 57 
composition, 58 
detection, 58 
Horse-radish, 283 
Huckleberry, 342 


Ice chest, care, 550 t, 

Illinois Stat^ Board of Health, diet in tu- 
berculosis, 58f>-587 
Immature infants, feeding, 498 
Incubator, 96, 97 « 

Indian corn, 22a * ^ 

acreage and yield, 222 
adulteration of canned, 310 
canned, 308 * • 

comparative digestibility, 257 
cdbiposition of tanned, 309 
extent of canning indiystry, 309* 
starch, 229 ♦ ^ 

, varieties, 223 # , 

Infant feeding, alter second ye»V, 504 
commercial literature, 520 ^ 

nutrition, fpdamental principle^, 521 
Infants' and invalids’ fotnls, 497 
foods, 497 * * 

analyses, *5 26^ 590, 591 ♦ 

calories, 500 ♦ 

classes, 551 * 

cd^mercial formulas, 525 
com]:w*vtion, 499, 500 
multiplicity, 513 
solid, 408 
standard, 514 ^ 

subslituten, 518 

Inspection, ^ • 

Intestines of hogs, cVsposition, 6a 
Introduction, i • 

Invalids’ foo<ls, 497, 498, ^4^ 
analyses, Kgo-sqr , 

InverV^ugar, 95te^tion,'oof 


adulteration, 378, 379 
coifiposition, 377, 378 
compoaind, 383 ^ 

Jellies, 375, 37^ 


Jellies, adulteration, 380. 
colorii^, 380 V 

composition, 380, 381 
coiftpound, 383 
mani^cture, 381 ^ 

presewatives. 382^ * 

Jerifcalem articnoke, 274 


! K^le, 283 , 

Kedzie, far^ometer, 246 
Kephir, 179 
Ketenup, colors, 317 
refuse material, 317 
tomato, 316 

Kettle-rendered lard, 68 
Kidney bean, 276 
Kitchen sanitation, 551 
Koumiss, 170 
Kumquat, 353 


' Lake herring, 130 
l.amb chops, 22 
commercial cuts, 19 
\.ard, 63 

adulteration^ 65 • 

chemK'al pro^rlies, 75 
color rc^'tion, 73 * 

commeijruil classification, 68, 
composition, 6a 
crystals, 67 • * 

. delet tion of adulterations, 65 
* leaf, ^4 * 

’ melting point, 73 
naivcs ot kinds, 64 
oil, #4*' 
adulteration, 94 
properties, 94 

parts of fat ‘used'Lunaking, 
^ physical properties, 73 
properties, 75 
ot adulterated, 76 
rendering, 71, 72 
rise of temperature, '/3, 74 
stcafsn, 64 » 
stearki, 71 
summary, 76, 77 

Lei^ lard,i568 

Leek, 284 

cLemon extBact, 606 
Vst of purity, 607 
Lemonsf353 • 
l.ethal ^se, 3^, 40 
Lettuce* 284 
^Lim^prger cheese, 208 
composition, 209 


H*^354 

• juice, adulteration, 354 
Loav^, size, 259 
■‘texture, 259 
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canKcS, 156* * 


tool 


i|y,4hfluencebf sour milk, 
rufts for eating, 588 , 


Macaroni, 260 
composition, ^bOy 263 
domestic, 260 
manufacture, 263 
Mace. 32/ 

Mackerel, 131 
Maize, 222, 223 
compositji^n, 223 
early varieties, 227 
flour. 2301 231 
proteins, 227 
variation. 227 
Malted foods. ^16 
Niamey colora(^o, 354 
de Sinto Domin^to, 355 
Mango, 356 
Maple sirup, 472 
ash, 47.^ 

comix)sition, 473 
sugar, 467,4^>9 
Maranon, 348 
Mares* milit, 513* 

Marjoram, ^25 
Marmalade, 382 

Meal, typifal, 6ig • • • 

Meal i)roth, comfK>sition*^[ ik'h, HO ^ 
chemical detection, 24 
composition of fresh an<l*ianfucl, 4(1 
detcctum of different kinds, 24 • * 

disposition of fragments, 23 
dried, 25 • • * 

•extract, active principles, • 
adulteration, HC» 

kinds of nrena ra^io ns. 88, 89 ^ 

ni trogenous oa^esT 88 

relation of price and nulritixc \ .ilue, 

87 

extracts, 560 
analyses. 565 ^ 
preparation, 5O1 
solid, 5O1 
substitutes, j6i 
Tied classification, 12 
free diet, advantages oxer (flsadxiflit- 
ages, 584-585 

industry, inai^tude, (>i V 
juice, compoMtion of ash. ^ 
juices, 560 . ♦ * 

analyses, 564 

microscopic appearance, 24 
odor andf taste, 24 
powdecs, analyses, 565, 
preparation for canning. 44^41 
ileats, 1 1 * 

adulterations of comminuted, 5 
deviled, 54 • 


Meats, adulteration of, misi^llaneouk, ^4 • 

54 • • 

potted, 5a 

effects of cold storo^*, 35 
fuel value, biO w 

methods of presen at ion, ^4, ,^4 
pickled, • 

potted, 51 

summar>' of ‘data, 92, 03 • 

Medk'inal foods, analx'ses, 5«>2 
value, 558 
Melons, 184 
com{)osition, 285, 28r» 

Menhacffn, 132 
Metfhmkoff, sour milk diet, 

Milk, 
ada] 




lion to young of eat h .tnimal, 5 1 2 
content of fat, 174 
bat terial t hiirai terislh s, 538 
; tount, 400 , 530 
1 calorific vsdue, 501 
tcrlilicd. 171, 547 
tharatler of environment , ^ 70 
I hronn»ginic l^atteriu, 530 
tomparatixe .'innlyses. 510 
<ofn||^»viaitm. J7|L 

comj>oMiion in jglaiion lo gn»wth, 512- 
5 ' 3 . 

4om|>u(ation of tulorilu xalue, ^ot 
turtl test, 1 70 

<lctetti<»n (»f watered, Oio • 
influent e on death rale. 548* 
me(lii#m*for 4 >ac terial growth, 538 
modified, 490 * 

organ iijps, 3^9 • 

pasteuri/ation, 537, 540, 542, 514 
|5Wsteuri/ad. 173 
IKm-tVcr, keeping (jualitie^, <;p» 

* •preparation, 171 

preservation, 532 , 

.ston-fge, 532 ^ • 

juperhealing. 545 
• supply, tonirol, 545 54O 

control in large < ilies, 541) 
xariation in rom(H)sition, 5^:) 

Mince nu-at, 494 
adulteration, 495 
pressed, 495 » 

^MixyJ flyur, 244 ^ 

footR, tinVof beginning, 502 
M^lc tu|tlc M>up, 79* 
M*<fffi(atiomoVmilk, diflit ullies, 524 
Modified milk,|idditit>n alkalies, 523 
adtUijfm tgilk* sugar. 523 
*0! sftbslilutcs^S«3 *•, 

* f coraptTrition, 4^7 • 

directionif for use, 5^8 
distribution, 527 • 

formulas, 527 * 

* general ronsidcratioiis, 521 

preparation in l>(Vidon Hospit^, 529 
I reasons, 542 * 

• sample prcs(^J|)tions,33i 
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MtxJ^liecl milk, Mraus latjoraiory formu- 

Mcxiifiers of milk, •bacterial infection, 524 
Molass^i, 477 
cane, #78 

first, f^con 4 , and third, 478 
refinlrv, 479 , 

sugar-house, 479 ^ 

Mosquitoes, contarhinatioA, 550 
Mothers’ and cows’ milk, comparison of 
composition, 530 
milk, 506 « 

comparison, 530 

composition of mineral matter, 511- 

. ' 

importance, 508 

worry and excitement, 509 
variation in com|>osition. 507 
Mulberry, 343 
Mullet, 13.’ 

Muscarine, 447 
Mushroom, (cpe 445 
(ommon, ^40 
fairy ring, 443 
fly amanita, 446 
horse, 441 * 

poisoning, 448 ' 

treatment , 448 
shaggy, 44:, 443 
Mushrooms, adulteration, l 
canned, 440 
umiposiiion, 432 
conflition of growth, 431* 
cultivation in Trance, 431 
edible tyj>ev, 440 • • 

fo<Kl value, 454 
historical, 420 
myielium, 430 
pieces and stems, 449 
poisonous :yi(l edible, 433, 
rcmoxal of pois4m, 44H * 

signs of edible and poisonous, 435-4^9 
soil^ 430 
spaw^i, 430 
spores, 4<^o 
varieties, 440 
Muskallung^*, 133 
Musk melon ,%2 84 | 

Mussel, J58 

Mustard, 325 ^ • •• 

Mutton, commercial cuts, 10 
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JsapolAm,^ dt;a*ee 4c<ttting ^o becH Suga^ 

Noftrs oil, 94 
N^phritli, diet, 577 
Neutral lard, 68 « 

NcutAlily of food products. 628 
Nitrogeftous bases, f 
Noixlles, 270 * 


Normafdose, 39, 40 

Nutmegf 325 

Nutation, disorder by ihx, 
general principles, 617 
of th^child, 498 ^ 

Nu^, aadity, 628 
as a diet, 428 
compositbn, 572 
neutrality 628 


Oatmeal, adulteration, 235 
diet in diabetes, 574 
Oats, 232 

acreage and yield, 233 
composition, 234 
prcKiucts, 234 
protein, 234 

ratio of kernel to hull, 23' 
starch, 236 
Obesity, diet, 577 
exercise, 580 

gradual loss of weight, 58< 
quantity of food, 579 
Odors, absorption, 549 
^Oil, cod liver, 166 
salmon, i66 
sardipe, 166# ^ 

Oils and fats, acidity, alkalinity :ind 
newitralUy, 628 ‘ 

themifai characteristics, 390 
crystallini^iiharacteristics, 39 1 
^melting point, 392 

* physical cjiaractcristics, 392 

* refractive index, 392 

* Rcichert-Meissl number, 393 
jfaptftification value, 393 
si^cific gravity, 393 
\cgctable, 389 

animal, 165 
distribututn, 391'’'"'* 
drying, 391 
terrestrial animal, 93 
Okra, 286 

Oleomargarine, 187 ^ 

adulteration, i8g 
boiSing lesi, O09, 6io 
com^sition, 190 
detection, 609 
fcianufficturc, i8q 
materials, 188 
productVin, 190 

OliOl IL 

acmlteral^n,.402, 403 
cojor, 403 

o constituents, 404 
‘^(T.nanufacture, 405 
Olive-kernel oil, 405 
(^Jion, 286 
Oranges, 35?, 358 
seedless, 359 

Osborne, danger of starch-free diets, 57a 
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Dvarfeedmg, danger, 
l)yste^ l|e, 1 5^ 
^Itivati^, 159 
TO#tiflg,«!62, i6^ 
living, lOo 

prop(.)rtion of shcHluhi 
•^ason, 160 
-izc, 159 
soup, 78 
Oysters. 158-16! 
adulteration. 164 , 

average«compositi(>n, 164 


Palm oil, 4A 
Paprika. 
l*arl)oiling, 41 
etTett. 45 -4 s 
Parmesan rheese, ?io 
Parsnips, 287 

P*steu*i/ation, cnmmerrial. ^4; 
directions, 542 
in Poston, 544 
method. 5.^7 
results, ^40 

Pasteurized milk, rapid gn)\\th of 
ganisms, 544 

\vhoIesomen#'S, ^540 

Path's, com[X)sition, 54 
Peach preserves, 585 
Peaches. .^9 

tanjied. 571 ^ 

rling, ,^4i 
c omp«)sition, ^41 
free, 341 
use. ^41 
\arieties, 340 
l^eanoha. 421 
Peanut butler, 41 2 
oil, 4o() 

KenarfPs test,<f 5 ff 
starch. 322 
Peanuts, 420 

localities where grown, 422 
Peas, 287 

adulteration of banned, ^i ^ 
canned, 312 • 

com[>osition of tanned, 313 
Pecan- nut, 424 • 

Pectose, 330 
Pepper. 325 
black, 32s 
cayenne, 325 

r«l, 325 , 

white, J25 

Percentage feeding, 500 
Permanganate of potash, 448 
Pickerel, 132 
Pie fillere, 496 

adulteration, 496 • • 

Pieces of edible animals, names, 17 
Pigeon, domesticaterl, 107 • 


Pigs, composition!^6, 27 
P?neral conclusions, 33 • 

Weight of parts, 26 • 

Pig's-fot>t grease, 71 • 

Pike, 132 
Pineapple, ttK) 
adulteration, 301 
Bahama, *365 
canned. 362* 
conlfH)'^ilion, 363, 364 
Florida, 364 
Porto ^ lean, 3O4 
Singapore, 365 
Pine nuj^, 424 
Pistad#), 426 
f^antafi meal, 319 
Plum^.j 34 i 

va net it's. 342 

P»>lished rue, lause of disenvi , >54 

pomelo. 351 

Pom()ono. 1 34 

Pont I/Kvt'^flie thecse, 208 

Pt)|Horn, 2 2 3, 227 ^ 

' Pork, lommen idl cuts. 10. 20 
impori.nit meat prodiu t, 33 
Port cUi Salut ehees*, 207 
Port<‘rno#se steak, i# 

* Potato stare li as 1 ^x 1 , 322 

manufacture, 296 
I^)taf H‘s, 288 

; acreage, 289 ^ 

asl). 204 ^ 

, colnpositicu^ 2()0, 292, 293 

I eff|^c t 0* in.inure# 20 3 

‘ for ah ohol,^29() « 

* (lermifn. :cH 

* yrice. 289 
stariji, 2<)i 

^ sugar c ontc nt , 200 
* sweet, 2<;o 

♦ UHckin s[iirit manufai lu?r, 2<»7 

^ ’ while, 2<)4 • * 

^ *viehl, 281; 

!* Polled longue, 30 

adulteration, >o ^ 

Poultry, application of n.ipce, 0 
tanned, 36 

cold storage, 100 ^ 

forcecl fattening,* IOC) , 

* of^animal (•♦'d. 108 

* it¥ rc iise in weighty 1 10 

‘Pfajige^^eti milk, objections. 320 
Prcj>«4ed i^bftifs’ feuxis not generally 
7’Conf)7ienj{ed, i?i 4 . 315, 

• piWes' 4 oi 1 !tl u^)ini<«ns, 313 ^ 
dl*resc.'rvaly’es, chcy;nic*^ n,* c^ndimenlc^, 
• 564 * • • • 

I fruit juices. 557 * 

in»mcats, 55 « 

kinds used, 37 
I’rcscrvcd meals, 34 
standard, 57 * 

Pi 2 ser\'es, 375T 3 ^/ 
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r^pfictaiy foods, recommendation, 557 
rotcids, iwttitive value, 564 
rot^in, infant dij^stion, 504 
uff-bal^, 444 

Q 

^ince, 342 

R 

ladish, 2g.S 
tape oil, 407 

adulterations, 40?^ 
mainufacture, 40H 
laspberry, 343 
Nation, balanced, s 
construction, Oiq 
definition, 4 

leagents, used in sinii)le tests, 590 

<ed snapper, 134 

Meyc, 135 ^ 

Kcnovaled twitter, detettion, noS 609 
Reptiles, aquatic, 157 
Rhubarb, 299 
Rice, 23(1 « 

acreage and yield,* 2^ 
natural, 930 
starch, 239 
Roast beef, 21 
lamb. 22 

Rochester, »icath rate of children, 54^,-549 
Rock bass, 135; 

Rolls, 264 
composition, 293 • 

Romaine lettuce, 28^ 

Roquefort cheese, 211 

Round of beef, composition, 505 , 

Rye. ^,S7 

acreage ami yield, 237 
bread, 239 * 
comfM)sition, 23" * 

flour, adulteration, 230 
proA’in, 23S 
« 

• S 


Saccharin iiT^unned corn, 31 1 
in tomatoes,,3i4, 310 


, simple test, ^7 
Saffron, 32O 
Sage, 326 
Sago, 

Salicylic acid, simple ^est,'’598 
Salmo«4 135“* , 

• Atlanticvoilst, ^ 
blucback, 131 • 
cadRefc 137 ! 

(ihino<|K*«36 
I Pacific, 136 
Sebago, 138 
sockeyK, 137 
Salt rising, 251 f 


Samples, preparation for.agialysjs, aS 
Sapodill^ 36s • - • 

SapoU, 365 
Sardines, 139 
adulAration, 140, 141 < 
Calibn-nia, 139 ^ 

I'^ropean, 139 
I French fisheries, 140 
packed ir\pil, 140 

Sausage, adulteration of canned, 60 
/anned, 59 • 
com|x)|ition, 59 

Savyy, 32b 
Scup, t^i 

Scuppernong grape vine, 337^ 
Scurvy, 553. 629 
Semolina, 263 
Scsam6 oil, 408 

adulteration, 409 
Baudouin’s test, 409 
plant, 409 
Shad, 141 
roe, 143 

com|x)sition, 143 
Sheepshead, 143 
Shrimps, 156 
canneil, 157 
*Sirup, cane, 475 
maple, 472 - 
sorglfiim, 470 
Sirups, ad^jltcfation, 480 
gcicral^obServations, 481 
mixed, 479 ^ 

Skirflmed milk,* 176 
.Small quantiti^*s, argument, 38, 39 
•Smelt, J44 

• Sole, 146 

SoluWe yyats, 82, 83 
cofnposifion, 83 
Sorghum sirup, 47b 
' ^oups, 77 

^ 'compositum, 78***^ 

^ preparation of stock, 77 
Sour milk and longevity, 554 
Sour-sop, 343 

Soy bean as infant food, 504 
flour, compositionf 505 
vllue in^liabetes, 575-5 7b 
Spaghetti, 270 

• Spanish mackeivl, 144 
*Sqi#ash, .1199 

‘ Star-apple, 366 
« Starch, 9 • 

dS^^^ipiri. jellies, 602 
indices •imdjjond^ents, 602 
free met, da^er, 572 
I impracticable, 571 
k i^iausages, 55 
Starches, adulteration, 322 
foods, 317 
0 in obesity,* 5 79 
Starchy fo^s, 517 
• for infantsVfoods, 503 
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Stoftm lard, 61 ^ . 

Sterilkil^on, 

||Mthod^37 ' 

Similizing rfneats, general obserr atiflfes, 62 
Stilton checs.e, ^manufacture, 205 • 

Storage, length, 22^ 9 

Straus, views on pasleurualiun, 54A543 | 

Strawberry, 343 

Striped bass, 14(1 

Sturgeon, 144 ' 

Substitutes for human mi^;, , 

for infants' ftMid'», 51S 
• relative nutritive properties, ^10 
Sugar, 0 

adulteration, 47 1 
application of name, 455 
as food, 472 
beets, cultivation, 45S 
geographic area 4!;() 

>neld. 4t>o 
cane, growth, 405 
•corfii 226 

l<)^t in feribcnlation, 250 
origin, 455 
refining, 4 t> 9 .< 7 o 
source in diaimes, 5()S 
world prodm lion, 47 1 
Sugars in obesity, 579 
Sulfurous acid, 

Sunflower oil, 400 
Superheating milk, 545 
Sweet ba^^li 3 - 2 ^^ 

corn, 22U ^ 

adulterations, 22H • 

potaloc", 200. 

acreage and >icld, ^03 
aserage (.om{H)‘'ilion, 303 
changes during storage, 302^ 
composition, 301, 302 • 
tultivation, 300 

yield. ^oi * 

>wecten»<l condcn'»*‘}^iuk» ^ 34^535 
Sweel-sop, ^44 


T 


Tamarind. ' 
comfwsition, 367 
Tannin, 334 

Tapioca, 320 ^ * 

adulteration, 321 
Tautog, 147 
Terrapin, 157 
Tetanus germs, gi, 92 
Thyme, 32<> 

Tilefish, J47 
Tinning, 42 

Toadstoob, 434 . . , , ^ 

Tomatoes, adulteration of canned, 
cann^, 3>4 , , . 

composition of canned, 315 « 
Tongue, adulteration of canned, 50 
canm^, 50 • 


Tonka bean^ adulllrant of van^la, ^p6 
Treacle, 481 * 

Tropical fruits, ash, 3<l7 
'Frout. 147 
Tru60es, 459 
adulteration, 453 
! cultivation, 451 

geographic distribution, 451 
' harvesting, 451, 4>2 

■ pro|H‘rtic*s, 453 ‘ 

' varielie". 45 ‘ 

TuhercidoMs, 13 

amount of fotul. sSi 
diet,AHo 

iXonmn\\ of finding, '>f'4 • 

I • experiments in diet, 582-583 
I forc^l feeding, 582 
I nature, 580 

' no uni\ ersal diet. 58() 

Turbot, 140 
Turkey. 107 

aduileraf^n <if }H»lted, 102 
toinposit ion, loS ^ 

1 Turmeric, simple tevi, sgg 
Turnip, 304 

* • ^ 

, t’n'‘Weelene<i (onelenned milk, 534 


Vanilla, rc'^ins, (>05 doo 
V.inilUa.^rtiliual, 9<y) 

VcaW (oni inertial rut'', 18 
Vegel.iblt. dWinitio», 272 
oib, tdible, 39^ 

Vrgelablcs, alkalinity of, 
can»ed, 305, 023 
^ • fiKi value, 921 

'•IK ( u lent, 274 ^ 

\alfie, 273 0 

Vc^getarianisin, 03 > r ^ 

X^inegar. atlulteration and deltn lu^n, 000 
Vitamin theory. 93.’ 

Vitamin'-. 9.>g, u 30 
[ikmIs containing, 930 
ihingv hurtful to, 93 > 
wa-'le of, 932 . % i , 

V(*n Noonleii, dietaries Uf diabclus, 574 

'(^’ad^yed flikft, r 34 

i Walnuts .429 ^ 

m white, 427 - 

Water, inlli^betdv, 57 

, ^’alcrmcdon, 2H4, 281; 

' Wc^kfish, X4Q * 

’ Weaning, diet, 502 « 

Weighing infants, impdriancc, 40y^ 
W’cight, relative, df canned ftid fresh 
I meat, 48 • a 
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Wesyninlfter HospitalTpi’inciple of modi* 

•• ncati^,i53i 
Inj?ints^Hosf>itsil, milk, 529 
Wheat, 239 • ' 

acrea|fe and yield, 240 l 

cotnpafative digestibility, 257 ^ 

comacjfition, 240 j 

products, 242 

standards, 241 ; 

starch, 24 fi 1 

• Whey, 179 i 

composition, 179 ■ 

proteins, 530 ^ 1 


White grease, 70 
White 150 

^ X 

Xanthirlbases, 90 


Y 

I • 

Yam, 304 ^ 

Yij^st, 250 , 

extract, 1-562 
V'ell^w grease. 71 






